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[Claim 1] A. the process which generates the related algorithm between the property of a sample, and the 
absorption light from a sample and the scattered light with the interior, The process which irradiates said 
interior of a B. sample by the spectrum of a certain frequency, C. — the process which detects the spectrum 
of the absorption light from said sample, and the scattered light, D. — the approach for measuring the 
property of a sample which consists of a process which calculates said property of said sample. 
[Claim 2] A. The process which generates an algorithm since a Brix, hardness, an acid taste, a consistency, 
pH t a color, the exterior, an internal defect, and the recursion vector associated unusually are generated for a 
visible-ray spectrum and a near infrared ray spectrum, The process which memorizes the B. aforementioned 
recursion vector as prediction or a classification configuration algorithm in CPU containing memory, The 
process which irradiates the interior of the C. aforementioned sample by the 250-1 150nm spectrum, 
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CLAIMS 



[Claim(s)] 

[Claim 1] A. the process which generates the related algorithm between the property of a sample, and the 
absorption light from a sample and the scattered light with the interior, The process which irradiates said 
interior of a B. sample by the spectrum of a certain frequency, C. — the process which detects the spectrum 
of the absorption light from said sample, and the scattered light, D. — the approach for measuring the 
property of a sample which consists of a process which calculates said property of said sample. 
[Claim 2] A. The process which generates an algorithm since a Brix, hardness, an acid taste, a consistency, 
pH, a color, the exterior, an internal defect, and the recursion vector associated unusually are generated for a 
visible-ray spectrum and a near infrared ray spectrum, The process which memorizes the B. aforementioned 
recursion vector as prediction or a classification configuration algorithm in CPU containing memory, The 
process which irradiates the interior of the C. aforementioned sample by the 250-1 1 50nm spectrum, The 
process which inputs said detected spectrum of the absorption light from the interior of a D. sample, and the 
scattered light into spectrometer, The process which changes into digital one the spectrum which carried out 
the E. aforementioned detection from an analog, inputs said changed spectrum into CPU, and combines said 
detected spectrum, Process in comparison with the proofreading algorithm which has memorized the spectrum 
which carried out the F. aforementioned association The approach according to claim 1 of consisting of a 
process which predicts the property of the G. aforementioned sample. 

[Claim 3] A. The approach according to claim 1 said property is the chemical property containing an acid taste, 
pH, and the content of sugar. 

[Claim 4] A. The approach according to claim 1 said property is a physical property including the defect and 
abnormalities of hardness, a consistency, a color, an appearance, the interior, and the exterior. 
[Claim 5] A. The approach according to claim 1 said properties are consumer characteristics. 
[Claim 6] A. The process at which a sampling extracts a sample from the group of a C-H, NHH, or O-H 
chemical radical, The process which irradiates the interior of the B. aforementioned sample by the spectrum 
containing a visible ray and a near infrared ray of a certain frequency, As opposed to the optical spectrum 
output from a sample by which the C. aforementioned exposure was carried out Process which generates the 
algorithm for proofreading analysis of a Brix, hardness, pH, and an acid taste separately The approach 
according to claim 1 of consisting of a process which detects the spectrum of the absorption light from the D. 
aforementioned sample, and the scattered light with a photodetector. 

[Claim 7] A. process which irradiates the interior of said sample by the spectrum with a frequency of 250- 
1 1 50nm existing, B. — process which covers the fiber of said photodetector from paid exposure spectrum, C. 
— process which measures the spectrum of about 680nm chlorophyll The approach according to claim 2 of 
becoming the spectrum which measured the property of D. Brix, hardness, pH, and an acid taste from the 
process associated mutually. 

[Claim 8] A. At least one light source and a sample including a sample side and the interior, With the input 
device for positioning said at least one light source near said sample side B. — output device which positions 
at least one photodetector and said at least one photodetector near said sample side C. — equipment for 
performing an approach [ equipped with at least one device for measuring said lighting detected from said 
sample ] according to claim 1. 

[Claim 9] Said at least one source of an exposure generates a spectrum in a 250-1 150nm field. (Amendment 
before an examination) A. — Said at least one device for measuring the B. aforementioned lighting is 
spectrometer, said spectrometer — at least one input — having — **** — Said at least one photodetector is 
an optical pickup fiber. C. — Said at least one photodetector collects the spectrums which the input of said at 
least one spectrometer receives. Said spectrometer has at least one spectrometer output channel. CPU has 
at least one CPU input. Said at least one CPU input Said at least one spectrometer output is received. At 



least one computer program, Said CPU is controlled by at least one computer program. Said CPU has at least 
one CPU output Said at least one computer program the proqess of the following [ CPU / at least. one / 
said ], 1 [ i.e., ], — each at least one spectr6meter output channel 1 ... the count process of an absorption 
spectrum 1 73 over n — 2) — spectrometer 1 ... the joint process of the absorption beam-oHight spectrum 
174 to one spectrum including the full wave length range detected from said sample by n170, and 3 — for 
example smoothing or a cube type — mathematical pretreatment 175 processes, such as count of smooth or 
a derivative, — 4 — with the prediction to each at least one spectrometer output channel or anticipation 176, 
and said pretreated joint spectrum 175 For example, the Brix and hardness by which a sample is checked, an 
acid taste, a consistency, pH, a color, the exterior, an internal defect, and each sample property 1 like 
abnormalities ... Receive x178. a comparison process with at least one the memorized proofreading spectrum 
or at least one proofreading algorithm 177 — preceding — after that — 5 — for example The measurement 
179 and 180 of the interior and an external defect, or abnormalities, the measurement 181 of a color, the index 
182 of the quality at the time of eating, the appearance quality index 183 and classification, or the 
measurement as a result of the quantum of each property 1...X like the union of the other decision 184, Or 
equipment according to claim 7 which performs classification like the decision of the harvest time taken out 
from recombination and a comparison process, the input process controller to 6 package / classification Rhine, 
or cold storage, and a shipment stage, or other decision 184 processes. 

[Claim 10] (Amendment before an examination) A. — conversion digital from the analog of at least one 
spectrometer output by at least one A/D converter used as the input to at least one CPU input to at least 
one spectrometer output channel — containing — said at least one CPU output — at least one spectrometer 
output channel 1 ... the equipment according to claim 9 supplied to n. 

[Claim 1 1] A. said at least one source of an exposure is a tungsten halogen lamp, and an exposure sends to 
said sample side with an optical fiber — having — B. — said at least one photodetector — the optical pickup 
of an optical fiber — it is — C. — equipment according to claim 8 with which said at least one spectrometer 
is equipped with a 1026 linearity array detector. 

[Claim 12] Equipment according to claim 9 said whose at least one source of an exposure is an exposure fiber. 

[Claim 13] A. the exposure fiber of plurality [ source / at least one / of an exposure / said ] — containing — 
B. — equipment according to claim 11 with which each exposure fiber is located in the place of the equal 
distance by said two or more exposure fibers from the contiguity exposure fiber, and said at least one 
photodetector is located at the core of said array of an exposure fiber. 

[Claim 14] A. Equipment according to claim 12 with which said two or more exposure fibers consist of 32 
exposure fibers. 

[Claim 15] A. Equipment according to claim 12 said whose source of an exposure is a 5W tungsten halogen 
lamp. 

[Claim 16] A. said two or more sources of an exposure — from the two 50W light sources — becoming — B. - 
- equipment according to claim 12 with which said at least one photodetector consists of two or more 
photodetectors. 

[Claim 17] A. Equipment according to claim 15 arranged so that said two or more photodetectors may be 
located in the place of the equal distance from the photodetector with which each photodetector adjoins. 
[Claim 18] A. Equipment according to claim 16 with which said two or more photodetectors are equipped with 
22 photodetectors. 

[Claim 19] A. Said source of an exposure is equipped with the reflector of the ellipsoid which has a 50W 
electric bulb containing a cooling fan. In order that said two or more exposure fibers may send said light 
source to said sample side, from at least one. optical fiber — becoming — B, — said at least one optical fiber 
and said at least one photodetector Equipment according to claim 1 2 to which it deviates to said sample side 
with a spring, and the pressure by said spring deviation is restricted with the property of said sample. 
[Claim 20] A. Equipment according to claim 1 1 with which said at least one source of an exposure is a 5W 
tungsten halogen lamp, said at least one photodetector is one optical fiber, and said source of an exposure is 
countered and located in the sample side distant from said detection fiber 180 degrees. 

[Claim 21] A. A polarizing filter is prepared between said at least one source of an exposure and said samples. 
Equipment according to claim 12 with which B. adjustment polarizing filter is located between said at least one 
photodetector and said samples. 

[Claim 22] A. Equipment according to claim 20 which said polarizing filter is a linearity polarizing filter, and is 
the linearity polarizing filter which said adjustment polarizing filter is rotating 90 degrees to said polarizing 
filter. 

[Claim 23] A. At least one light source, and a sample side and a sample including the interior, With the input 



device for positioning said at least one light source near said sample side At least one shutter between sau^ at 
least one light source and said samples, said at least one light source which has a lamp output B. with at 
least one photodetector With the output device for installing said at least one photodetector near said sample 
side At least one collating lens between said at least one photodetector and sa.d sample sides At .least one 
device for measuring the lighting detected from said sample side, At least one cntena photodetector which 
has turned to the C. aforementioned lamp output,' Equipment for performing an approach [equipped with at 
least one device for measuring at least one shutter between said at least one cntena photodetector and sa.d 
at least one lamp output, and the lighting detected from said lamp output ] according to claim 1. 
[Claim 24] A. In order to more often predict a ratio the quality at the time of eating, the taste and 
saccharinrty/sour as follows to be the process used combining the prediction property of said sampl I .order 
to predict more correctly the process which uses the ratio of the content of sugar, and the content of an acid, 
and the quality at the time of eating The approach according to claim 2 of consisting of a process which uses 
two or the joint data from more than it in the following, i.e.. the content of sugar, the content of an acid, pH, 
hardness, a color, the exterior, and internal abnormalities. 

[Claim 25] A. With the process which includes sensing of the existence of the sample earned by sample 
conveyor during migration with a sample existence sensing means and which senses sample data, and a sample 
"catbn sensing means The process which senses the location/location of said sample 30 to spectrum pent 
of measurement, The existence sensing means and the location sensing means of having an output to 
computer program control CPU, The approach containing computer program control CPU which judges 
whether it is located in the location where said sample 30 under measurement is the optimal for spectrum 
measurement, and computer program control CPU which judges whether a sample exists or not according to 

clsim 2 • 
[Claim 26] A. The approach according to claim 25 an existence sensing means is a contiguity sensing means 
C aim 27 A. The approach according to claim 26 of being the encoder or pulse generator 330 wh.ch a locauon 
seiSng means detects migration of the sample conveyor 295, and supplies one or more e ec^ons or ^ ta 
signals to CPU1 72 which starts a control signal by computer program control in order to start and suspend 

[Claim 28] AThTmethod according to claim 27 of performing the benchmark test of the spectrometer to 
which the timing which performs the benchma* test of a light source lamp is determined, and spectrometer 
receives a spectrtim input from a light source lamp and a detector by computer program control CPU. 
[Claim 29] A. The method according to claim 28 of having further the process which examines cntena 
ncluding measurement of a dark spectrum, a criteria spectrum, and/or a criterion / proofreading sample. 
[Claim 30] A. The optical fiber for transmitting a collating lens 78 or the light which acted on said both both 
samples 30 and ] 200 of the information storage medium spectrometer 170 is inc luded Co .lection o r the amp 
of the light source lamp attained with other light transmission means; when a sample 30 does not exist You 
may beSe organic material which has spectral characteristics reproducible by the opfcal filter, the polymer, 
or common knowledge. In order to improve the stability and precision like sa.d dark spectrum a cntena 
spectrum (lamp brightness and color output), and a criterion / proofreading sample When other ■ rjfa ence 
measurements are performed and; sample does not exist, the following measurement Namely, although the 
measurement 2 sample spectrometer 1 70. and the criteria spectrometer 1 70 of a cntena spectrum 
StneTs pair wavelength) of the 1 aforementioned light source are included The method according to claim 
29 of performing measurement which is not limited to these, although the measurement of the dark current 
(condition without light) of the detector 200 of one or more spectrometers 170 which ,s not l.nmted to these, 
three criteria, a proofreading sample, a filter 1 30, or an ingredient is included. 

[C aim 31] A. The sample existence sensing means for sensing the existence of the sample currently earned 
L sample conveyor during migration, The sample location sensing means for the location/ ocation of sa.d 
sample 30 to spectrum point of measurement The existence sensing means and the location sensing means of 
having an output to computer program control CPU, Equipment [ equipped with computer program control 
CPU forjudging whether said sample 30 under measurement is located in the optimal location for spectrum 
measurement, and computer program control CPU which judges whether a sample exists or not ] according to 
clsim 8 

[Claim 32] A. Equipment according to claim 31 whose sample existence sensing means is a contiguity sensing 

rcla"m 33] A. Equipment according to claim 32 which is the encoder or pulse generator 330 which a location 
sensing means detects migration of the sample conveyor 295, and supplies one or more electrons or digital 
signals to CPU which puts a control signal into operation by computer program control .n order to start and 
suspend acquisition of a spectrum. 



[Claim 34] A. Equipment according to claim 33 which has the computer program control timing for being the 
spectrometer which performs the benchmark test of a light source lamp of a light source lamp, and performing 
the benchmark test of the spectrometer wtiich receives a spectrum input from a detector. 
[Claim 35] A. Equipment including a benchmark test including measurement of a dark spectrum, a criteria 
spectrum, and/or a criterion / proofreading sample according to claim 34. 

[Claim 36] A. The optical fiber for transmitting a collimating lens 78 and the light which reached or acted on 
said both both [ samples 30 and ] 200 of the information storage medium spectrometer 170 is included. When 
the collection and the; sample 30 of the light of a light source lamp which were attained with other light 
transmission means do not exist You may be the organic material which has spectral characteristics 
reproducible by the optical filter, the polymer, or common knowledge. In order to improve the stability and 
precision like said dark spectrum, a criteria spectrum (lamp brightness and color output), and a criterion / 
proofreading sample When other reference measurements are performed and; sample does not exist, the 
following measurement, Namely, although the measurement, 2 sample spectrometer 170, and the criteria 
spectrometer 170 of a criteria spectrum (brightness pair wavelength) of the 1 aforementioned light source are 
included Equipment according to claim 35 which performs measurement which is not limited to these although 
the measurement of the dark current (condition without light) of the detector 200 of one or more 
spectrometers 170 which is not limited to these, three criteria, a proofreading sample, a filter 130, or an 
ingredient is included. 

[Claim 37] A. The method according to claim 2 of having further the process which measures the output of the 
spectrometer which receives the output of criteria spectrometer, and the sample spectrum input from a 
detector by the reference measurement value change in light source lamp brightness or a color output, and 
the process which sends light to said criteria spectrometer equipped with the detector from the light source 
lamp with a criteria light transmission means. 

[Claim 38] A. The approach according to claim 37 of using an optical fiber as said criteria optical transmission 
means. 

[Claim 39] A. The approach according to claim 37 by which an optical pipeline is used as said criteria optical 
transmission means. 

[Claim 40] A. The approach according to claim 37 only the light from said light source lamp includes the 
process which installs said criteria optical transmission means in the place of said light source lamp so that 
incidence can be carried out to said criteria optical transmission means. 

[Claim 41] A. An approach including the process which installs at least one shutter between each light source 
lamp and each criteria optical transmission means, and the process which open and close said at least one 
optical shutter by the shutter control means according to claim 40. 

[Claim 42] A. The approach according to claim 37 of including the process which measures each light source 
lamp separately, the process which inputs the output of said criteria spectrometer into said computer control 
CPU, the process which memorizes the brightness pair wavelength spectrum profile of each light source lamp 
in said CPU, a process [ the output of said criteria spectrometer / spectrum / said / which was memorized / 
brightness pair wavelength ], and the process which determine the condition of said light source lamp from 
said comparison by said criteria spectrometer. 

[Claim 43] A. The approach according to claim 2 of including the process which uses said detected spectrum 
as a criteria spectrum, in order to calculate a linear absorption (or logarithmic 1/R) spectrum to concentration 
(for example, a Brix, an acid taste, or the percentage of the pound of hardness etc.). 

[Claim 44] A. An approach including the process which closes all the optical shutters of said criteria optical 
transmission means, the process which enables measurement of the dark current (condition without light) of 
the detector 200 of said spectrometer 170, the process of each wavelength (or detector) pixel which, by the 
way, measures said dark current and its brightness, and the process which deducts said measured dark 
current from the criteria spectrum which came to hand where a shutter 33 is opened according to claim 41. 
[Claim 45] A. With the process which measures the dark current which are the output of criteria spectrometer, 
and the output of sample spectrometer, and an electric shielding means The process which covers the input to 
said criteria spectrometer, and the input to said sample spectrometer, The process which inputs the output of 
said criteria spectrometer, and said sample spectrometer into said computer program control CPU, An 
approach including the process which deducts said measured output from said criteria spectrometer, and the 
process which deducts said measured output from said sample spectrometer according to claim 37. 
[Claim 46] A. At least one photodetector 80 which has at least one output 82 in at least one spectrometer 1 70 
which has at least one detector 200, At least one collimating lens 78 between said at least one photodetector 
80 and sample 30, Said at least one photodetector 80 currently installed in order to detect the light from said 
sample 30, With the optical electric shielding means between at least one light source 120 lamp 123, said at 



least one light source 120 lamp 123, and sample 30, and said at least one light source 120 lamp 123 At least 
one aperture 310 in said optical electric shielding means for enabling it to irradiate said sample, At least one 
optical cutoff means between said at least one light source 120 lamp 123 and said at least one aperture 310, 
At least one optical cutoff means which can b? operated by at least one optical cutoff control means, Said at 
least one optical cutoff control means which receives a control signal from at least one CPU 172 which has at 
least one optical cutoff actuation control output, At least one criteria optical transmission means to receive a 
criteria optical output from at least one light source 120 lamp 123, At least one criteria light cutoff means 
between said at least one light source 120 lamp 123 and said at least one criteria optical transmission means, 
Said at least one criteria light cutoff means which can be operated by at least one criteria light cutoff means 
control means, Said at least one criteria light cutoff means to receive a control signal from at least one 
CPU 172 which has at least one criteria light cutoff actuation control output 307, Said at least one criteria 
optical transmission means 81 to supply an input to the detector 200 of said at least one spectrometer 170, 
Said at least one CPU 172 which supplies at least one lamp power output 125 to said at least one light source 
120 lamp 123, Said at least one spectrometer 170 which receives an input from at least one criteria optical 
transmission means 81 to have at least one output 82 received as an input to said at least one CPU172, Said 
spectrometer output 82 which can perform analog-to-digital conversion in order to form the input to said at 
least one CPU 172, Said at least one spectrometer 170 which receives an input from at least one detector 
output 82 received as an input to said at least one CPU172, Said spectrometer output 82 which can perform 
analog-to-digital conversion in order to form the input to said at least one CPU 172, Light source 120 lamp 
123, a detector 80, and the optical cutoff means containing a shutter 300, The wearing means for equipping 
with the shutter control means 305, the criteria optical transmission means 81, and a case 250, Equipment 
[ equipped with the encoder / pulse generator 330 to CPU172 which supplies sample conveyor 295 mobile 
data, and the computer program and control function for operating CPU172 in the case of data collection ] 
according to claim 8. 

[Claim 47] A. The approach according to claim 37 of including the process which positions the reflective 
means 360 as reference measurement, to the process which measures the brightness pair wavelength output 
of said light source 120 lamp 123 with a reflective means, and the photodetector which has the photodetector 
output which a spectrometer detector receives, since the light from a light source lamp is reflected. 
[Claim 48] A. With the process which installs a reflective means in the location which reflects light in a 
photodetector from a light source lamp with a reflective location means as an output from CPU 172 which is 
controlling said reflective location means according to the reflective control means 308, and a means When 
said CPU172 detects the existence of the existence of a sample 30 and performs reference measurement, as 
an output from CPU 172 of computer program control The process which inserts said reflective means 
according to the reflective control means 308 which is controlling said reflective location means, An approach 
including the process which retracts said reflective means as an output from CPU 172 of computer program 
control according to the reflective control means 308 which is controlling said reflective location means 
according to claim 47. 

[Claim 49] In measurement according to claim 8, further as an output from CPU172 which is controlling said 
reflective location means According to the reflective control means 308, light with the reflective means 
installed in the location reflected in a photodetector from a light source lamp by the reflective location means, 
and a means When detecting the existence of the existence of a sample 30 and performing reference 
measurement, as an output from CPU 172 of computer program control Said CPU 172 which inserts said 
reflective means according to the reflective control means 308 which is controlling said reflective location 
means, Equipment including the process which retracts said reflective means as an output from CPU172 of 
computer program control according to the reflective control means 308 which is controlling said reflective 
location means. 

[Claim 50] A. The actual sample 30 located between criteria optical transmission means 320 by which it has 
connected with the lamp 123 of the light source 120 and the detector 200 of said sample spectrometer 170 
near [ which is measured by the usual approach ] a location or near it As shown in drawing 1 2 and drawing 13 , 
by inserting the criteria means 430 mechanically When a light reflex or a diffusion body for said criteria 
spectrum to come to hand can also come to hand similarly and a control signal is received, as shown in 
drawing 1 2 and 13 The insertion means which is not limited to this although the actuator system 400 which 
can extrude a piston 420 or can operate 421 and the actuator 410 which draws in or is carried out 422 is 
included, Or although he thinks that he can understand if the power which includes an electric means and 
pneumatic pressure means, an oil pressure means, and other means with a well-known means if it is this 
contractor including a control signal is this contractor Equipment according to claim 8 supplied in order to 
operate said actuator with the power transmission means 440. 



[Claim 51] A. The approach according to claim 2 rolling measurement improves measurement of all products 
on the whole in that case including the process which irradiates the interior of said sample with at least one 
light source lamp while said sample is rolling, or while rotating. 

[Claim 52] A. The approach according to claim 2 whose v spectrum noise the measurement performed without 
rolling a sample in that case including the process which irradiates the interior of said sample with at least one 
light source lamp, while said sample is rolling, 'or while rotating, improves precision, and decreases by migration. 

[Claim 53] A. The approach according to claim 2 each spectrum expresses the different measuring point or 
different field on said product in that case including the process which receives two or more spectrums when 
a sample 30 passes the point acquiring [ spectrum ]. 

[Claim 54] A.1) In order to supply data from the image of 2, for example, a camera, or a charge-coupled device 
by measuring the magnitude or weight of said sample by the weight or the mass sensor generally used in this 
industry By using other size sensors which use as the base the magnetic curtain usually used in the industry 
besides 3 by using a color card counting sorter or a defective card counting sorter, an induction curtain, a light 
reflex curtain, or a multiplex light beam curtain An approach including the process which optimizes the signal- 
to-noise ratio and precision of a small sample and a big sample according to claim 2. 

[Claim 55] A. Supply the signal-to-noise-ratio spectrum improved to the big sample 30 with the relative size 
of said sample. For example, so that it may be longer and exposure of a detector 80 or the reset time can be 
shorter set up to a small product to the big product sample 30 An approach including the process which 
adjusts the amount of a hardware spectrum acquisition parameter or light by changing the magnitude of 
aperture 310 in order that a detector 80 may prevent being saturated by light in the case of the small product 
sample 30 according to claim 54. 

[Claim 56] A. The process which improves precision by checking two or more spectrums of each collected 
from one sample, By the process which calculates said absorption spectrum, and computer program control 
CPU from the raw data which removed low quality or "outlying^-observation (outlier)" spectrum, and were 
collected for dark criteria and a dark sample Or the process which checks each spectrum of each of the batch 
of a series of spectrums which came to hand to each sample of each, or a spectrum by the programmed 
hardware, With the process which uses the remaining spectrums for a component or property prediction, and 
deletes a low quality spectrum from this batch of a spectrum, as follows Namely, absorption spectrum =Hog10 
[(sample brightness spectrum-sample dark current spectrum) /(criteria brightness spectrum-criteria dark 
current spectrum)], Namely, it uses that said absorption spectrum is equal to the negative logarithm (a bottom 
is 10) of the ratio of said dark current correction sample spectrum to said dark current correction criteria 
spectrum. The method according to claim 2 of having further the process which combines the hold spectrum 
of said product sample with suitable criteria and dark current measured value. 

[Claim 57] A. The method according to claim 56 of having further the process which combines said all 
absorption spectrums of each product sample in order to generate the middle of said product sample, or an 
average absorption spectrum, and the process which uses this average absorption spectrum in order to 
calculate the component, the description, or property of a sample in question by using as the base the 
proofreading algorithm memorized before. 

[Claim 58] A. In order to calculate the result of the plurality of the component of the sample of the problem of 
each product sample, the description, or a property By totaling the process which uses each absorption 
spectrum separately together with the proofreading algorithm memorized to said front, and all numeric values, 
and dividing by the number of the absorption spectrums which used the numeric value of the sum total 
acquired as a result The method according to claim 56 of having further the process which determines said 
middle in question or an average component, the description, or a property. 

[Claim 59] A. On the product sample which collected visible-ray data / near infrared ray data in the same 
location measured by the criteria technique for laboratories By measuring the spectrum of 1 product sample 
30, measuring an absorption spectrum as follows, correcting reference current and the dark current, and 
remembering measured value to be the process which measures a sample and a link location 2) in order to 
make the near infrared ray approach successful by performing measurement for standard laboratories on said 
product sample Like the lamp 123 of said light source 120, and the photodetector 80 linked to the detector 
200 of said spectrometer 1 70 The method according to claim 2 of having further the process which observes 
that it is important that a part of sample 30 which sends a response command signal between optical 
collection detectors is the same as the part measured with the technique for said standard laboratories. 
[Claim 60] They are the process which moves a sample to the near infrared ray measuring point containing a 
photodetector by sample conveyor 295, and the process which chooses whether a conveyor 295 is made to 
roll or it does not carry out In that case A. By rolling The process to which analysis of the component of the 



problem of said all samples, the description, or a property is carried out, and when ^^^^^ 
is generated by this approach (measurement of the product to roll} The method according to claim 59 of 
: v ~ d aid y ai. hold P s P pectrums to each product of that and , hav,g ^J^^^^ 
absorption spectrum whose component, description, or property of said all products is this one, 

ffirAZ^^^ *• infrared ray measuring point cont ; inin u g a , 

t od ctr by 6 s7m P rc"295, In the'same location of the process 

conveyor 295 means roll, and the product sample 30 which extracted the 'f^J^^^^ for 
determines whether a sample is subdivided into a smaller part as the Pj^^^^^'^"^ 
laboratories before performing analysis for laboratories. The process ^^^J^^^^ of 
of a near infrared ray to the shorter time amount or the longer time amount corresponding to 
a smaSproduct sample and a big product sample, respectively. The process which 

sa Z oduct sample 30 subdivided, and one or more spectrums in relation to the specific ocabon The method 
according to claim 59 of having further the process which assigns the component, the *«^^f 0pertV 
which the problem determined by the approach for laboratories determined from a location to the each 
specific spectrum or two or more specific spectrums. ot ^ tmm h^fore 

rciaim 62] A The process which performs mathematical processing to an absorption spectrum before 
perfoTminittat^tica. correction analysis and proofreading mode, creation. The P™^*^ 30 
absorption spectrum by the bottle and the smooth function, and partial least ^ -"^^^j,,- to 
correction analysis like a dividing direct standardization, or an absorp ten 

claim 2 of having further the process related with said component value ^^T^^^ 
Brix, an acid taste. pH. hardness, a color, the exterior, and internal abnormalities, a type, and taste quality 

rSSL. which makes the number of samples required in ^^J^S^X 
model few to the minimum. The process which performs major component « n ^» 
Lctrum before performing measurement for destructive laborator.es. The process 

curve obtained from major component analysis (for example, the 1 pair of score score 2 he pa, s of ^score 
5rnre a etc ) as a resu | t By choosing the sample which shows the similar range, an average, and standard 
dev^io'n S th sJo^ln comparison with all the groups of the original sample 30 as J^^« ndom 
Fhe method according to claim 2 of having further the process which chooses the subset of the ongmal 
sample (for example, 40% of the original measurement size) from a score curve. accuracv of 

[ClL 64] A. The process which must update P^"^^ JSSSlSl 
measurement The process which reduces the time and effort of renewal or proorrea i s . 8Dectnjm 

looses from a low component value the renewal sample 30 of proofreading which covers a h.gh component 
value and covers the same range as the score value of 30 of the original sample. 



[Translation done.] 



* NOTICES * 



■ 

JPO and NCIPI are not responsible for any 

damages caused by the use of this translation. 4 i 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

(Field of invention) 

this invention — generally — equipment — the operation of the joint spectrum of a visible-ray spectrum and 
a near infrared ray spectrum — and — for example a physical parameter like the abnormalities of hardness, a 
consistency, the interior, and the exterior — and — for example In order to predict liking and harvest variable, 
storage variable, and shipment variable of the customer who measures a chemical parameter like a molecule 
including O-H association, N-H coupling, and C-H coupling in fruit, and includes liking and appearance of the 
taste It is related with the equipment and the approach for relating the measured value obtained as a result 
with the quality of a Brix (Brix), an acid taste, a consistency, pH, hardness, a color, and the fruit that reaches 
and includes an internal defect and an external defect and the property of whenever [ full ripeness ], and 
mutual. By the equipment and the approach of this invention, the interior of a sample like the fruit containing 
an apple is irradiated, and detection and measurement of the spectrum of the absorption beam of light from a 
sample and a scattered-light line are performed. A prediction algorithm, a proofreading algorithm, and a 
classification algorithm are determined to the class of sample, and the mutual relation between the spectrum 
of an absorption beam of light and a scattered-light line, and the quality of fruit and a full ripeness property 
can be known. 
[0002] 

(Background of invention) 

Although the operation gestalt indicated on these specifications combined the visible ray and the near infrared 
ray (NIR ) , it has focused on the main problems in the case of use a near infrared ray for measurement of the 
molecule containing O-H , N-H , and C-H which are the index of the quality of a sample including the quality 
of the fruits which fruit to the quality of spectroscopy and its mode used , and fruit , and a high tree 
especially . 
[0003] 

The background of near-infrared-ray spectroscopy: Near infrared ray spectroscopy is used from the 1970s, in 
order to analyze the presentation of food with little moisture. However, it is for the past ten - 15 years that 
use of a near infrared ray was successful to analysis of a product with much moisture like fruit A near infrared 
ray is oscillating-component optics especially sensitive to existence of the molecule containing a C-H 
(carbon-hydrogen) radical, an O-H (oxygen-hydrogen) radical, and a N-H (nitrogen-hydrogen) radical. So, the 
quantum of sugar and starch (C-H), moisture, alcohol, an acid (O-H), and a component like protein (N-H) can 
be carried out within a liquid, a solid-state, and a slurry. Furthermore, analysis of gas (for example, a steam, 
ammonia) can also be performed. A near infrared ray is used in order to usually measure not trace analysis but 
the component which exists by 0.1% or more of concentration. 
[0004] 

Short-wavelength near-infrared line-pair long wavelength near infrared ray: The near infrared ray has been 
conventionally used in the 1100-2500nm field of an electromagnetic spectrum. However, the about 700- 
1 100nm wavelength field (a short wavelength near infrared ray, i.e., SW near infrared ray) has attracted 
attention. A short wavelength near infrared ray field has many advantages, when it is used for online and 
original bulk component analysis. This field of a near infrared ray can be conveniently used with low cost, a 
high performance silicon detector, and an optical fiber. Furthermore, high brightness laser diode and low cost 
light emitting diode can use the output of various near infrared ray wavelength frequently by the way gradually, 
and are coming. 
[0005] 

The comparatively low absorbancy index in a short wavelength near infrared ray field (light absorption 



multiplier) is linearly absorbed by analyte concentration, and conven^nt long path die length -n^usedfor ,t. 
the osmosis depth of a short wavelength- near f^^T^^ ^Tamp.ed still better. Especially 
£^^1^^^^ £ of^erty - « which is not equal. 

Sffuse- reflection-factor sa.p.ing pair transparency samplingj^ 

using the diffuse reflection factor sampling. This ^^ e ^^^l osoop y. Incidence of the 
function for using the sample scattered about ,n ^™££%£ZZ£ dispersion is performed, and a 
light which carried out diffuse reflect.cn .s earned out to ^r^hTa^out incidence to the sample is 
field to random is a light emitted to a ArufcooA part of hght which earned o ^ rf ^ ig 

absorbed. It is greatly dependent on the property of a sample and ^ ™n* Furth ermore, the 

influenced with the magnitude of the partjele ,n the ease of a sample of a 

diffuse reflection factor has a certain inclination to the field of ar sample an 
property like an apple which is not very equal, does not supply typ>cal data. 

[° 007 ^ ,• • IK/ . .c*H for analvsis of a transparent solution, and similarly, 

On the other hand, a transparency sampling is usually used ^J**" 3 d P etector in the location of 
it is used in order to investigate a solid sample. Transit "T^^^Kadh the center, it is usually 
antipode (namely. 180 degrees) to the light source and where a ^ angle rf 

performed. As another approach, a detector can also pjj g ^ ^ 

?80 or less degrees). Such arrangement is needed in order tojughrftj Jg g sample path 

detected more easily in many cases. Since the fruits wh.ch f ^ to most ^ ratjo unless a spec ial 

and are scattered about in much light, in order that t ^ 
procedure is used, transit measurement is used only in the wavelengtn ne 



infrared ray 



Ep^yproofrea^Kia^ 

spectroscopy is the approach of perform,,* «r *»_ m* scatter ^ ^ to jud 

. . j- J ^ r>U\/ol/Nol nrnnfirtv. 



after checking in an instrument, and a physical property. 



Seeding is started from the spect.m of each ^^^^^^^ " 
all the analysis objects in question comes to hand ,n respect of a^rac ' P ^ both the 

approach which can be used. It is important for the quant ™° above-mentioned criteria 
statistical related technique to note not bringing about a result better tnan 
approach. 

STL ~~ to hap, the cc^r Prod.! = - -^2?*^ 
procedure. 

SS2 factor which affects proofreading * the f e ^ji^ are 
mistake in being seasonal and geographical, and fruit .s fresh ] -cM st , g ^ ^ ^ ^ 

factors ~ whether it was stored by other approaches. As a Proofread «« v« re|ation jn , 

property of the measuring object or the analyte «^ ccjjoart^ capacity of a model 

proofreading sample (colinearity) must be ^^^J^^X^^ the concentration of two 
may not be interpreted accidentally. For examp e, when mutual relatio ' ' s ° , a , or wnen / 

components like [ one component is high and / wher f a colLarrty occurs, 
that / saying that it is reverse, in case there is opposite mutual relation J. 

Nation of the peaked ray to« a -^t^S^^^^^^ 
to a high tree-. The research facilities for pear <f^™^™£?Z m > head, the pear ipfrared ray has 



can be carried out to high mutual relation (> 0.95) with a permissible error. Each sugar in the fruit for every 
round head can be measured easily.«The Bri,x in the fruit for every round head is the near infrared ray 
parameter which can be measured best, and can usually be measured with the Brix of **0.5-1.0. It is shown 
that the latest more nearly experimental results, of an investigation can also measure the hardness and acid 
taste in the fruit for every round head. 
[0013] 

In order to classify fruit, it is Japan that large-scale expansion of an online near infrared ray was performed. 
Before measuring, in the case of these instruments, human being had to place fruit, or the /sense had to be 
decided to be it, and the thing of an early type has measured only three samples in 1 second. Japanese near 
infrared ray equipment can measure only the fruit of a single tier, and is considered for it to be difficult to use 
it again with it being together with the assortment equipment of two or more trains currently used in the U.S. 
Although the reflection factor sampling was being used for the near infrared ray equipment of early Japan, the 
latest equipment is using the transparency sampling. 
[0014] 

U.S. Pat. No. 4,883,953 besides KOASHI is indicating the approach and equipment for measuring the sugar 
concentration in a liquid. Measurement is performed by a weak infrared exposure and strong infrared exposure 
with two different depth. After that, the level of the sugar contained between these two depth can be 
measured. A wavelength range (950-1, 150nm, 1,1 50-1 ,300nm f and 1, 300-1 f 450nm) is used for the above- 
mentioned approach and equipment. 
[0015] 

Other dull U.S. Pat No. 5,089,701 is using the near infrared ray (NIR) of wavelength within the limits of 800- 
•1,050nm, in order to measure the fusibility solid-state in a Honey Dew melon. In order to have predicted the 
fusibility solid-state correctly for the thick envelope, it turned out that a distance longer than 8cm or it is 
required between an optical supply location, fruit, and an optical collection location. 
[0016] 

U.S. Pat No. 5,324,945 besides Iwamoto is also using the near infrared ray exposure, in order to predict the 
content of the sugar of a mandarin orange. Iwamoto is using the 180 transparency measuring device which 
detects the light by the way to the incident angle of light, after light passes the sample for every round head 
of fruit. In order to prove the effectiveness of this approach, the hide used thick fruit (mandarin orange) for 
whenever [ middle ]. It depends for the above-mentioned approach on correction of the diameter of the fruit 
by normalizing the spectrum of the place of 844nm (division). In this case, according to indication data, the 
correlation with the content of sugar is the lowest It turned out that the wavelength of the near infrared ray 
within the limits of 914-91 9nm has the highest correlation to the content of sugar. The 2nd, 3rd, and 4th 
wavelength added to the multiple-regression-analysis type used since a near infrared ray spectrum and a 
sugar content were associated mutually was 769-770nm, 745nm, and 785-786nm. 
[0017] 

Within U.S. Pat No. 5,708,271, Ito etc. is indicating the sugar content measuring device which uses three 
different near infrared ray wavelength within the limits of 860-960nm. It is concluded that it is because a more 
complicated procedure and equipment are needed desirably that the include angle between optical supply and 
optical collection has the low near infrared ray exposure level which must be detected when it changes among 
0-180 degrees and a photodetector is installed at the include angle of 180 degrees to the source of an 
exposure . When the middle include angle which supplies stronger near infrared ray exposure brightness was 
detected, it turned out that a correlation is between near infrared ray absorption of a muskmelon and a 
watermelon, and the content of sugar. In the case of this approach, correction of size was unnecessary. 
[0018] 

The wavelength of the near infrared ray exposure which was used in the case of dull U.S. Pat. No. 5,089,701 
and Ito's dull U.S. Pat No. 5,708,271 although long wave length (namely, >950nm) was used comparatively of a 
near infrared ray exposure of U.S. Pat. No. 4,883,953 besides KOASHI is longer than 800nm and 860nm 
respectively. When fruit measured in an equatorial part or the part of a carpophore, respectively in the case of 
Iwamoto's U.S. Pat. No. 5,324,945, the wavelength of the near infrared ray exposure which has the highest 
correlation in the sugar content of a mandarin orange was 914nm or 919nm. Since it relates with the sugar 
content of the fruit for every round head, and mutual, the wavelength of the near infrared ray of light is used 
for all these approaches. Other quality parameters are not measured depending on these techniques. 
[0019] 

The four above-mentioned United States patents are similar to the equipment and the approach of this 
invention in that the content of sugar is measured. Two in the above-mentioned United States patent (U.S. 
Pat No. 5,089,701 and No. 5,324,945) have the wavelength of a near infrared ray shorter than 850nm, and U.S. 



Pat No. 5,089,701 is indicating actuation of this invention of about 1050nm[ about 800nm to ]" within the 
limits. U.S. Pat. No. 5,324,945 is raising 9>14nm or 919nm as main analysis wavelength with the sugar content 
and mutual relation of fruit for every round head. Multiple linear regression was used in order to add 
continuous wave length (the 2nd added wavelength), i^., 769-770nm, 745nm (the 3rd added wavelength), and 
785-786nm (the 4th added wavelength) to a model as follows. In the case of U.S. Pat. No. 5,089,701, even if it 
added the 4th wavelength to the model, it was close to the limit of error of the refractometer used in order to 
determine a criteria ("true") Brix value, or the standard error of the forecast (SEP) only reduced only the 
following 0.1 to 0.2 Brixes. 
[0020] 

There is use of a multivariate statistical analysis for establishing the correlation of the near infrared ray 
spectrum data to the sugar content of the fruit for every round head as the approach of this invention and 
other similarity between equipment and the four above-mentioned United States patents etc. Moreover, a 
data-processing technique like the 2nd derivative conversion and the spectrum normalization of a certain kind 
is used for most approaches. All chemical or these approaches of relating with a physical property are well- 
known things for this contractor of near infrared ray spectroscopy about a near infrared ray spectrum. 
[0021] . 
The above-mentioned patent and printed matter are 37. CFR 1.97 has indicated in the information disclosure 

declaration of this specification. 
(Outline of invention) 

The research consortium in the world is studying succeedingly application of the near infrared ray 
spectroscopy to the fruits which fruit to a high tree. The equipment and the process which are indicated on 
these specifications are a thing for the nondestructive measurement of the molecule containing O-H, N-H, and 
OH which are the index of the quality of the sample containing the apple which uses near infrared ray 
spectroscopy, a cherry, Orange, a grape, a potato, grain, and fruit like other similar samples, or prediction. The 
spectrum longer than 745nm and this was being used for the conventional technique. The blemish under the 
front face in the sample in which this specification contains 1, for example, fruit, and a front face, a scar — it 
gets tanned, and it stabs and a hole, 3s ** (watercore), and internal browning are included — for example, like 
the defect of a Brix, hardness, an acid taste, a consistency, pH, a color, the exterior, and the interior, and 
abnormalities Use of the 250-1 1 50nm spectrum for measurement of one or more parameters, or prediction, 2) 
The interior of a sample is illuminated. In the case of a desirable operation gestalt, in at least one spectral 
range The inside of at least two spectral ranges, 250-499nm and 500-1 1 50nm, In order to predict more than 
one or it in the equipment for detecting the synchrotron orbital radiation from the sample irradiated by the 
above-mentioned spectrum and an approach, and the 3 above-mentioned parameter Use of the chlorophyll 
absorption band which has a peak together with 700nm and the spectrum beyond it at the place of 680nm, 4) 
It is related with use of the visible coloring matter field containing an about 250-499nm xanthophyll and an 
about 500-550nm anthocyanin together with the chlorophyll, 700nm, and the spectrum beyond it for predicting 
all the above-mentioned parameters. 
[0022] 

The conventional technique was checking only the spectrum from fruit, in order to predict a Brix. In the case 
of this invention, in order to predict the above-mentioned property, the combination of the wavelength field of 
a visible ray and a near infrared ray wavelength field is used, and a larger spectrum is checked. While especially 
the equipment and the approach of this invention receive the data in other fields in the case of the check of 
fruit, they solve the problem of the saturation of the optical spectrum detector in a specific spectral region. 
Namely, although the spectrometer containing a CCD (charge-coupled device) array or a PDA (photodiode 
array) detector detects the light in 250-1 1 50nm field When the spectrum from fruit is detected For example, it 
is saturated in a 700-925nm field, a signal-to-noise ratio worsens, for example, it becomes impossible to use it 
for exact measurement in 250-699nm and other larger fields than 925nm, and, so, acquisition of other 
information about the above-mentioned parameter becomes impossible. This specification so, by detecting one 
or more spectral regions during a 1 1 time cycle or one measurement actuation Two or more spectrums in one 
a cycle or one measurement actuation can be measured automatically. 2) One or more detected spectral 
regions can be combined, the spectrum which carried out 3 association can be compared with the memorized 
proofreading algorithm, and the equipment and the approach of predicting the 4 above-mentioned parameter 
are indicated. 
[0023] 

The approach of this invention, and in the case of each example of equipment, two or two or more spectrums 
from a different spectral region come to hand from one sample. Acquisition of such a spectrum by 1 1 ** 
spectrometer By using different light source brightness, or different different different detector / 



spectrometer exposure time, and data coming to hand from a different spectral region to a serial 2) For 
example, by changing the volt input ^o a lamp or changing the- exposure time to spectrometer By using the 
brightness of a different light and data coming to hand to juxtaposition at two or more spectrometers However, 
although a sampling error may be produced, for example since the field where it differs on a sample is seen 
when the sample is moving especially in processing Rhine when the exposure time is different 3) (the same 
effectiveness as the case where a photodetector with a filter uses the shorter exposure time is given) It is 
carried out by the same exposure time and two or more spectrometers which use fixed lamp brightness 
containing two or two or more photodetectors containing a photodetector with a neutral consistency filter. By 
using the same light source brightness and making the same the exposure time on all spectrometer detectors, 
to all wavelength brightness, this approach is a good signal-to-noise ratio, and supplies two or two or more 
spectrums. At least one photodetector with a filter which uses the filtration input 82 for two or more the 
spectrometers 170 instead of the exposure time is used for this approach. Although a filter contains the glass 
and the screen which were coated with a neutral consistency filter, SUPEKUTORARON, Teflon (trademark), 
and an opal, it is [ above-mentioned / of the wavelength which the spectrometer which is not limited to these 
uses ] within the limits, and can be made from the ingredient of the arbitration which absorbs light by the same 
reinforcement It turns out that the dual-brightness approach which uses two different lamp voltage has a 
problem. It is because the spectrum and the spectrum of low brightness of high brightness are easily 
uncombinable together with the difference in the inclination in a spectrum. If the double exposure approach is 
used, the outstanding joint spectrum required to predict hardness and other properties can come to hand, and 
the predictability of a Brix will also be improved. 
[0024] 

For example, a sample explains measurement according to the equipment and the process of this invention 
which are performed by two or more sample types which are apples. Measurement is using one proofreading 
type whose errors are **1-2pound and **0.5 to 1.0 Brix, and is not influenced by the cultivar of a specific 
apple. This invention relates to a near infrared ray analysis apparatus the object for laboratories for the 
coincidence measurement of two or more quality parameters of the sample containing fruit, a portable type, 
and online type. With the specific property of an application, prediction, or the measuring object, very special 
various proofreading models can be used from an omnipotent type, for example, proofreading — a certain 
object for varieties, and different v. which and has been memorized — you may be a specific thing to fresh 
fruit and other fresh proofreading. [ geographical ] 
[0025] 

The near infrared ray technique which carries out the work as a tool for attaching the ranking of the quality of 
a sample including the quality of fruit of performing a bigger role is explained, un-chemical — the technique for 
development of the "quality guide" of a common near infrared ray over the fruits which fruit a "property" to a 
tree with the original high function of the statistical proofreading technique of a near infrared ray of an extract 
sake is offered. This common "quality guide" combines all the information that can be extracted from a near 
infrared ray spectrum, and includes the information about a Brix, an acid taste, hardness, a consistency, pH, a 
color, the exterior, internal abnormalities, and a defect. 
[0026] 

The wavelength field of a near infrared ray 745nm or less is not pursued by the conventional investigation, 
usually, the design of the conventional technique — and — or the equipment to be used supplied data with a 
more suitable long wave length field. Longer exposure wavelength is used for the conventional technique for 
measuring the content of the sugar in a liquid and the fruit for every round head which uses near infrared ray 
spectroscopy. There is no conventional technique for measuring other important quality parameters like 
hardness, an acid taste, a consistency, and pH. With the conventional technique, joint near infrared ray 
measurement of two or more quality parameters like liking of a consumer's taste, sugar and an acid taste, pH, 
hardness, a color, the exterior, an internal defect, and abnormalities was not associated mutually. 
[0027] 

In this specification, it explains that a 250-1 150nm wavelength field can be used in order to measure not only 
the content (Brix) of the sugar in the fruit for every various round heads but hardness, a consistency, an acid 
taste, pH, a color, the exterior, and an internal defect in un-destroying. For example, the consistency of 
Orange is measured and it relates with quality and mutual. For example, frozen breakage fruit and the dry fruit 
have a consistency lower than the fruit of good quality, and usually contain little moisture (namely, content of 
the matter which many dried more). In classification/package Rhine or a supermarket, near infrared ray density 
measurement can be used in order to remove fruit of inferior quality. Information [ being attached to the color 
coloring matter and chlorophyll which have relation in a ripening degree and quality ] comes to hand from the 
wavelength of 250 - 699nm of abbreviation. In the wavelength of about 700-1 1 50nm, i.e., a short wavelength 



near infrared ray field, OH, N-H, and 0-H information come to hand. Assoc.at.on of a visible- ray fi e d and a 
near infrared ray field raises the analysis" feature for predicting the chemical property, the phys.ca P™P e ™ 
and consumer characteristics of fruit especially. All these parameters can be determined as ; c0 '"°' dence ^ m 
united visible-ray spectrum / near infrared ray spectrum. In order for the quality mdex wh.ch s the metncs 
which were more excellent in a degree of normality or quality to come to hand from one parameter, two or 
more parameters are combinable. 

^absorption of light with the fruit for every round head in about 250-699nm field has <"^|™^ many 
which are depended on the coloring matter containing chlorophyll (green coloring matter) wh.ch abso bs in an 
about 600-699nm field. Chlorophyll consists of many chlorophyll-protein comp lex. In an antiiocyan.n (red 
coloring matter) and a xanthophyll (yellow coloring matter), the most remarkable change w.th.n t^se 
chlorophyll-protein complex and change within other coloring matter relate to the ag.ng process and the 
mature process. Chlorophyll and coloring matter are important when judging hardness. 

Although near infrared ray wavelength longer than 700-925nm and such wavelength could be easilv - studied by 
ordinary near infrared ray spectrometer, the short paddle near infrared ray of wavelength was .not 
more for the following reason till now. 1) For example, the leaden salt and other leaden detectors l.k InGaAs 
have not sensed short wavelength. 2) The optical diffraction grid burned in long wave length more, and .ts 
effectiveness was low in short wavelength. 3) The light source did not have sufficient energy output to 
conquer the strong absorption of light and strong dispersion of the biological (vegetafon and an.mal) .ngred.ent 
in a visible-ray field (250-699nm) at the place of short wavelength. 

EttS specification, the measuring device and approach by a content (called the fusibility solid- state for every 
Brix round head which relates to the content of a dry material due to i^erse proport.on). JjThtad iIT 
taste, a consistency, pH, the color, the extenoTTthe internal defect, and the v,sWe ray / near infrared ay 
(VIS/NIR) spectroscopy-technique of receiving unusually of sugar are explained. The above mentionea 
equipment, an approach, and equipment can measure one or more properties in an apple, a grape. Orange ,a 
ZZ and a chTrry. In this specification, the data of chemical property and the ^^^^ 
are combined, and it proves about the function which can predict a storage vanable ike t.me amount until 
harvest variable; and hardness like property; harvest time of a consumer like the taste, an appearance, and a 
color hold and rot 
[0031] 

(Easy explanation of a drawing) , , 

If detailed explanation of the following of the desirable operation gestalt of this invention and an^ additional 
operation gestalt is read referring to an attached drawing, you can understand this invention better So he 
could understand more easily the above, other descriptions, and advantage of ths invention by doing so. 

Dratfng 1 is the spectrum which combined the visible-ray spectrum and the near infrared ray spectrum, and is 
Sfpian^howing 1 operation gestalt of the equipment for measuring the property of fruit and relatmg ^mutual^ 
The above-mentioned operation gestalt has the form of a.most a semi-sphere in this drawing ,r a 
sample with a sample side. It has the immobilization or the spring deviation component which has pushed the 
maintenance body. A photodetector with the photodetector immobilization or the spring deviation component 
which installs or Lids the photodetector in contact with the sample electrode holder which prevent lhat *e 
sample which is an apple in this drawing moves, and; sample side, It is located near the , sample side and has 
the light source usually located in the place of 45 degrees for 0 - 90 degrees to a photosensor. Generally the 
light source and a photodetector are located in a right angle to a sample side. As the light source, a 
tungsten/halogen lamp can be used, for example. One filter or two or more filters, i.e.. ^d-^flbr. and 
the cut filter as an option which functions as a heat block can be placed between the l.ght source an la 
sample or between a sample and spectrometer. As the light source, although each can use the ON source of a 
lamp from the power to 1000W however the spectrometer of the CPU control which usually has power (50W, 
75W or 150W), or one or more external light sources, it is not restricted to this, for example. In the case ot 
this drawing, the output from the light source which is an optical fiber sensor turns into an mputto a 
photodetector like the charge-coupled-device array in spectrometer. The Hght source equ.pped "fj^t 
electrode holder, a photodetector fixed component, and a light source fixed component is attached in a plate 
or other fixed metallic ornaments. In order to fix or install a sample, other fixed metallic ornaments or 
components can be used, but while measurement is performed for the device or approach of using jt J hese 
fixed metallic ornaments and components are needed only when holding a sample in a right location to the light 



source and a photodetector. 

[0033] v . 

Drawing 1 A is the sectional side elevation of drawing 1 . 

Although drawing 1 B is the sectional side elevation of drawing 1 , and the light source fixed component is 
illustrated, the sample is not illustrating. 

Drawing 1 C is a flow chart which shows the approach of this invention. This flow chart is the schematic 

drawing of all the operation gestalten of this invention. 

[0034] 

Drawing 1 D is spectrometer 1 in the light source which irradiates a sample, and this drawing... It is the optical 
collection channel 1 of the spectrum from a sample supplied to a spectrum measurement device as an input 
shown by n... It is the flow chart which shows an approach and equipment equipped with n (photodetector 1 ... 
n). Spectrometer 1 ... n and channel output 1 ... n is changed into digital one from an analog and becomes an 
input to CPU to each channel. CPU is carried out computer program control for every process, and shows 
computer program control activities after CPU in this flow chart The output of a computer is each channel 1 
again... It is sent to n, it sets at a process 1 in this case, and is each channel 1... The absorption spectrum to n 
is calculated and it sets at a process 2. An absorption spectrum is spectrometer 1... It is combined with one 
spectrum including the full wave length range detected from the sample by n, and sets at a process 3. 
Mathematical pretreatment of count of smooth or a derivative etc. is performed, and it sets at a process 4. 
smoothing or a cube type — The comparison with the processed joint spectrum and the proofreading 
spectrum which checks a sample to it and which has been memorized to each property 1 ...x is performed, and 
it sets at a process 5. Decision is classified based on the result of a process 4, and the result of quantification 
of each property 1...X that a sample is checked to it is further combined and compared in a process 6. 
Absorption is calculated as follows. These spectrums are processed in order to calculate the absorption 
spectrum which is proportional to concentration with the principle of a bar, if a dark spectrum, a criteria 
spectrum, and sample spectrums are collected. The dark spectrum which may contain the light light/around a 
background is deducted from both a sample spectrum and a criteria spectrum. The base of a logarithm 10 of 
the criteria spectrum broken by after that by the sample spectrum is calculated. This is an absorption 
spectrum. A dark spectrum and a dark criteria spectrum should care about that there is no need of not 
necessarily collecting it being periodically collectable, i.e., these spectrums, together with each sample 
spectrum. The light source and a detector are stable, and when not changing, the dark spectrum and criteria 
spectrum which have been memorized can be used. In the case of pretreatment, the technique of this 
contractor common knowledge of bottle ON **, smoothing, the rate display of wavelength, extraction of a 
derivative, normalization of a spectrum, a wavelength total, etc. is used. In order to generate the output which 
is after that, for example, shows one or more properties like the acid taste of hardness, a Brix, pH, an acid 
taste, a consistency, a color, the exterior and an internal defect, or a sample 30, or is predicted, the processed 
absorption spectrum is compared with the memorized proofreading algorithm. 
[0035] 

Drawing 1 E is a flow chart which shows the approach of showing the light source as the light source of a 
broadband like the tungsten halogen lamp which irradiates a sample, and equipment At least one, however the 
wavelength filtration (band pass) photodetector of two or more each [ case / of a desirable operation gestalt ] 
are the collection channel 1 of the spectrum from a sample... Spectrum detection is performed to n 
(photodetector 1 ... n). Management of the detected spectrum is the same as what drawing 1 D explained by 
the way. 
[0036] 

Since a sample is irradiated, drawing 1 F is a flow chart for explaining the approach and equipment of this 
invention which are turned [ which turn on and are sequentiahlit ] on and in which the light source which 
consists of light emitting diode (LED) of each wavelength is shown. At least one broadband photodetector and 
at least one broadband photodetector [ as opposed to each light emitting diode in the case of other operation 
gestalten ] are the optical collection channel 1 of the spectrum from a sample... Spectrum detection is 
performed to n (photodetector 1 ... n). Management of the detected spectrum is the same as what drawing 1 D 
explained by the way. Although another light source of this operation gestalt includes use of the filter wheel 
between the diode laser which can align, laser diode and the light source, and a sample, or between a sample 
and a photodetector, it is not limited to these. 
[0037] 

Drawing 2 is the top view of the crowning containing at least one photodetector used as two or more 
photodetectors near [ in the filter as an option, and this drawing ] a sample side which shows at least one light 
source shown according to the one light source in this drawing. The sense of the photodetector to the 



direction of the light which irradiates a sample side when, as for this drawing, the 1st photodetector has turned 
to the direction of about 45 degrees to the direction of the light of the light source and the 2nd photodetector 
has turned to the direction of about 180 degrees from the' direction of the light of the light source is shown. In 
the case of this drawing, a photodetector is located ir\the same flat surface as the light from the light source. 
The output of a photodetector turns into an input to spectrometer. In order to supply one input to one 
spectrum measurement / detector, the above-mentioned output is also combinable, and in order to supply 
each spectrometer, an input can also be formed separately. When the number of measuring devices is one, an 
optical shutter can be used, and in order to supply an optical input to a serial separately from each measuring 
point as another approach, it can be made to operate, and, thereby, two spectrums generate from the depth or 
the location where samples differ. 
[0038] 

Drawing 2 A is the partial elevation of drawing 2 at the time of removing a sample. 

Drawing 2 B is a top top view which is located the filter as an option in which the direction of a photodetector 
when the photodetector has turned to the direction of about 45 degrees to the direction of the light from the 
light source is both shown, and near the sample side, and contains two or more photodetectors which have 
turned to the direction which irradiates a sample and in which showing the one light source. In the case of this 
drawing, a photodetector is located in the same right-angled flat surface to the light from the light source. 
[0039] 

Drawing 2 C is the elevation of drawing 2 B. 

Drawing 2 D is a part of drawing 2 C which shows the electric shielding approach and equipment which have 
the form of other shielding articles which have turned to the photodetector, as a photodetector is covered 
from the form of a bellows, or a surrounding light and the optical spectrum output from a sample is detected. 
[0040] 

Drawing 2 E is the detail drawing of the shielding device between the photodetector of drawing 2 , and a 
sample. In the case of this drawing, shielding has the form of a bellows. The shielding structure similar to other 
shielding equipment and approaches is offered. 
[0041] 

Drawing 3 is the top top view showing the light source and other operation gestalten of a photodetector 
configuration. In this case, the light source is connected with the optical fiber from a source of lighting like the 
lamp of the place of spectrometer. To the light source, detection of light is located in various locations, for 
example, is performed by photosensor like an optical fiber or other transparency means. 
[0042] 

Drawing 3 A is a part of drawing 3 which shows a certain operation gestalt. In this case, the light of the light 
source 120 or a lamp 123 is at least one direction, and is sent from the light source 120 or a lamp 123 with the 
light source fiber located in an optical fiber or a photodetector 80, and concentric voice. The light source and 
a photodetector may be the same as what drawing 1 explained by the way. In the case of this drawing that 
may be the light emitting diode which emits each wavelength, and which carries out sequential lighting, at least 
one light source which is two or more light sources can be used as another light source. In this case, light 
emitting diode is used and the broadband photodiode detector of the core of light emitting diode of being 
located concentrically can be used as a photosensor or a photodetector. Although drawing 3 A shows the 
broadband photodiode detector 255 as the light source concentrically located in the perimeter of a broadband 
photodetector or a lamp (light emitting diode as [ And ] another approach), and another approach, please 
understand that light source 120 / light emitting diode 257 of the above-mentioned light source of this 
operation gestalt and other operation gestalten can be used with other equipments. These two configurations 
. and other configurations are applied in the case of use of a design of the photodetector 255 with a filter, and 
the broadband lamp 1 23. 
[0043] 

Drawing 3 B is a part of drawing 3 which shows a certain operation gestalt. In this case, the photodetector or 
the photodetection fiber has surrounded at least one light source or a light source fiber. As the light source 
and a photodetector, what drawing 1 explained by the way can be used. The another light source and an 
another photodetector can also be installed. The light source which is located in the center in the case of this 
drawing may be a lamp, and may be the light from spectrometer. Transparency of the optical fiber containing 
each broad band filter between the samples which restrict the transparency by the group of an optical fiber, 
one fiber of arbitration, or a fiber can perform detection of light. As another approach, a branching reflective 
probe can perform light source supply and detection. A reflective probe can offer one or more optical sources 
of supply and one or more photodetectors which supply an input to one or more spectrometers. 
[0044] 



Drawing 4 is the top top view showing the light source and other operation gestalten of a photodetector 
configuration. In this case, in this drawing, at least one light source which is the two light sources is 
connecting with the optical fiber from a source of lighting like the lamp of the place of spectrometer, or the 
external lamp under computer control. Detection of light* detects the output from a sample, to the light source 
which supplies an input to spectrometer, by various relation, is located, for example, is performed by 
photosensor like an optical fiber or other transparency means. 
[0045] 

the palm which shows the light source and the photodetector with which drawing 5 is constituted in the 
sampling head — it is the top top view showing other operation gestalten of this invention within the case of 
size. In the case of this operation gestalt, at least one light source which may be a tungsten halogen lamp is 
located to each wavelength filtration photodetector at the place of a sampling head. In order to cover a 
photodetector from a surrounding light which is supplied by the light source and the flexible form which can 
****** again, a bellows and such other ingredients, or the structure, for example and which is shown as 
surrounding shielding, a certain approach or component is needed. In the case of this drawing, a sampling head 
is arranged so that a photodetector may be concentrically located to the light source. The light source can be 
connected the optical fiber from a source of lighting like the lamp for example, within a case, or by installing a 
lamp in a sampling head like a broadband output lamp. For example, the tungsten halogen lamp is physically 
installed in the core of the photodetector arranged concentrically. The light source is in the condition in 
contact with a sample side, or can be installed near the sample side. Electric communication is performed 
between the light source, a photodetector, and a computer processor. The photodetector which performs 
spectrometer or a spectrum measurement function supplies the input processed by the proofreading algorithm 
which the microprocessor has memorized, in order to generate the output showing one or more parameters of 
a sample. Drawing 1 E shows actuation of this operation gestalt In this case, all configuration members are 
held in a case 250. 
[0046] 

Drawing 5 A is the side elevation of drawing 5 showing the sample located on a sampling head. 
Drawing 5 B is the operation gestalt of drawing 5 . The sampling head 260 has the form of the clamp 263 with 
the jaw 266 of at least two clamps. In this case, the jaw of the two above-mentioned clamps At least one lamp 
123 is held and fixed in at least one jaw 266 structure. At least one photodetector 80 is held and fixed in at 
least one jaw 266 structure of a clamp. Consequently, when a clamp 263 closes, a jaw 266 holds the sample 
300 located so that it may have at least one lamp 123, and at least one photodetector 80 near the sample side 
35. The photodetector 80 has from the sample the form of an optical fiber where a spectrum is transmitted to 
the photodetector 255 with a filter 130, or spectrometer 170 array. An output 82 is managed as shown in 
drawing 1 D or drawing 1 E. 
[0047] 

Drawing 5 C is a part of drawing 5 B of photodetector 255 with a filter 130 array. It is built and the spectrum 
from the sample detected with the optical fiber is installed so that the spectrum detected from the sample 
may be transmitted, so that a fiber may come to the core of the photodetector 255 with a filter 130 arranged 
concentrically. The positioning structure 79 fixes and positions a photodetector 80 to the photodetector 255 
with a filter 130. 
[0048] 

Drawing 5 D is the drawing of the operation gestalt of drawing 5 . The sampling head 260 has the form of the 
clamp 263 with the jaw 266 of at least two clamps. In this case, the jaw of the two above-mentioned clamps 
At least one lamp 123 is held and fixed in at least one jaw 266 structure. In at least one jaw 266 structure of a 
clamp, at least one arc photodetector 90 array is held and fixed. Consequently, when a clamp 263 closes, a jaw 
266 holds the sample 300 located so that it may have at least one lamp 123, and at least one arc 
photodetector 90 near the sample side 35. When it has the form of photodetector 255 with a filter 130 array 
and a sample 30 is held, as for arc photodetector 90 array, it is desirable to be located in the place of the 
equal distance from a lamp 123. An output 82 is managed as shown in drawing 1 D or 1E. 
[0049] 

Drawing 5 E is the cross section of photodetector 255 array of drawing 5 D. 

the palm which shows the light source and the photodetector configuration to which drawing 6 is carrying out 
the form of a sampling head — it is the top view of the crowning of other operation gestalten of this invention 
within the case of size. In the case of this operation gestalt, at least one light source is located in the place of 
a sampling head to at least one photodetector. Surrounding shielding is installed by the flexible form which can 
****** again as the approach or component for covering from the light source is needed, for example, the 
light source and a photodetector, or a photodetector shown by the structure of drawing 2 D and 2E, the 



bellows, and other components considered to supply the above-mentioned shielding structure similarly. In the 
case of this drawing, a sampling.head is arranged so that at least one photodetector or a photodetector may 
come to the core of each wavelength light emitting diode arranged concentrically. In the case of this operation 
gestalt, light emitting diode functions as the light sourpe, with at least one photodetector or a photodetector, 
sequentiaHgnites or is turned on. Drawing 1 F shows actuation of this operation gestalt In this case, all 
configuration members are built in a case 250. 
[0050] 

Drawing 6 A is a cross section of drawing 6 which shows a sampling head which shows perimeter shielding 
currently fixed by the attachment component in the sampling head, light emitting diode and a photodetector, or 
a photodetector. The output and its case from a photodetector are shown. 
[0051] 

Drawing 6 B is the elevation showing other operation gestalten of an indication of this invention, and the 
operation gestalt of drawing 6 . In this case, the sampling head is attached in the case and the photodetector 
is attached by the attachment component in the sampling head. A sampling head holds the sample currently 
installed so that it may be illuminated with a light source lamp. This operation gestalt is equipped with a case 
with covering which functions as circumference shielding, furthermore, the structure of a sampling head can 
supply the structure which can function as circumference shielding — it is compressible or you may be flexible 
form or a bellows. The input of the light source is a thing from spectrometer. The output from a photodetector 
turns into an input to a spectrum measuring instrument like spectrometer with a detector. 
[0052] 

Drawing 6 C is the top view of the operation gestalt of drawing 6 B showing two or more photodetectors which 
are photodetectors of an optical fiber by a diagram. As for this drawing, one side shows two photodetectors 
with near and another side far from the light source to the light source. The purpose is supplying two different 
path lengths, i.e., shallow path length, and deep path length, taking the difference between far namely, deep 
spectrum data with a more high precision, and near namely, shallow spectrum data into consideration. By this 
difference, the approach of this invention can correct path length, in order to improve prediction of 
concentration, prediction of a property, or prediction of a sample property. 
[0053] 

Drawing 6 D is the partial detail drawing from drawing 6 B showing the photodetector, light source input, and 
photodetector output which are located in the long distance near the light source, a lamp, a light source fixed 
component, a case, a sampling head, and the light source. 
[0054] 

Drawing 6 E is the elevation of the operation gestalt of this invention of drawing 6 . In the case of this drawing, 

the sampling head structure supplies the circumference shielding structure. 

Drawing 6 F is the partial detail drawing from drawing 6 E showing the photodetector attached in 

circumference shielding of the sampling head located in the long distance near the light source, a lamp with a 

ramp input, a photodetector output, and a case. 

[0055] 

The photodetector which drawing 7 is attached by the light source and the bracket component, and is 
positioned, From a photodetector fixture and there, hang from at least one light source and at least one 
photodetector, and fall. It is the side elevation showing other operation gestalten including use of a rod, a bar, 
such other bracket attachment components, etc. in package/classification Rhine of this invention which show 
the light source fixed component which is certainly being fixed or is positioned by other approaches. Since the 
sample which is an apple is irradiated, at least one light source is installed in this drawing. At least one 
photodetector is installed with the bracket component and the photodetector fixture, in order to detect the 
optical spectrum output from a sample. The sample of this drawing is sent by sample conveyor. All exposure to 
at least one light source and at least one photodetector is restricted by the property of the sample under 
check, and the property of an operation gestalt. That is, the sampling time is restricted to less than [ 5 mses 
or it ] by the application of package/classification Rhine over an apple. However, he could understand that 
other sampling times and approaches are also included within the limits of the operation of this invention. At 
least one photodetector which is supervising the sample of drawing is for detecting the light of about 30 
degrees to the direction of the light from at least one light source. However, a photodetector can also be 
installed to the light source by other approaches. The light source and a photodetector are installed near the 
sample. To a light source lamp, power can also be supplied from spectrometer, or it can also control by CPU 
from the outside on it. A photodetector may be one optical fiber containing the detected optical spectrum 
which is an input to a spectrum detector like spectrometer. Processing of the detected optical spectrum is 
the same as the processing which drawing 1 C and drawing 1 D explained by the way. 



[0056] 

Drawing 7 A is the partial elevation of drawing 7 showing the light source and a sample migration system, a 
bracket attachment implement, a light source fixed component, a ramp input, and spectrometer when a sample 
moves in the direction of a photodetector and is, irradiated from the light source. 
[0057] 

Drawing 7 B is the partial elevation of drawing 7 showing a photodetector and a sample migration system, a 
bracket attachment implement, a photodetector fixture, a photodetector output, spectrometer, and a detector 
when a sample moves in the direction of a photodetector in the bottom of it. 
[0058] 

Drawing 7 C is the elevation showing two or more photodetectors 80 showing the measured value of two or 
more spectral regions, as shown in at least one photodetector 80 and drawing. The photodetector 80 with a 
filter 130 expresses detection of a 700-925nm spectrum, another photodetector 80 expresses detection of the 
coloring matter of the red of 500-699nm field, and the chlorophyll of 926-1 150nm field, and another 
photodetector 80 expresses detection of the coloring matter field of the yellow in 250-499nm field. A sample 
passes through between a lamp 123 and photodetectors 80, and two additional photodetectors 80 express the 
criteria spectrometer 170 from the input spectrometer which is operating, respectively in 250-499nm a field 
and a 500-1 1 50nm field, as shown in drawing. When a sample is an apple, a criteria channel is further expected 
that it is shown [ of a sample ] whether it exists or it does not exist without detecting a spectrum from a 
sample. After that, criteria channel information can be used as an auxiliary means in the case of selection of 
the optimal sample spectrum, in order to use it for prediction. Shielding can be used between the light source 
and a photodetector, and/or a sample. As the above-mentioned shielding, for example, shielding for light like 
one curtain is installed from the bracket attachment implement between the light source and a photodetector, 
and the direct exposure of a photodetector to the light source is reduced. 2) Shielding for light can be installed 
between the light source, a photodetector, and a sample. In that case, aperture is formed in shielding for the 
light between the light source and a sample, and restricts the field reflection to a photodetector from a 
sample. 3) Shielding for light can supply a function of a filter like the inhibition of heat between the light source 
and a sample, cutoff, and a band pass, and can reduce the heat of a sample, or the possibility of damage by 
combustion. However, shielding is not limited to the above-mentioned thing. 
[0059] 

Drawing 7 D is the partial diagrammatic view from drawing 7 C showing the lamp 123 which has turned to a 
direction which illuminates a sample from a side face. As shown in drawing, the sample which is an apple is 
irradiated from a carpophore side. 
[0060] 

Drawing 7 E is the partial diagrammatic view from drawing 7 C showing one in a photodetector 80. 
Drawing 8 is the side elevation showing other operation gestalten of the equipment of drawing 7 . When in the 
case of this drawing a sample passes through the bottom of the light source and is sent in the direction of 
[ under a photodetector ], in order to separate at least one light source from at least one photodetector, at 
least one shielding for light is installed by the bracket attachment component. The curtain could be used as 
shielding for light, and in being drawing 8 , the curtain is made of two parts into which each hung from the 
bracket attachment implement and has fallen. At least two curtain parts are separated, when it overlaps and a 
sample passes. 
[0061] 

Drawing 8 A is the partial elevation of drawing 8 in which a sample's moving, contacting shielding for light and 
showing shielding for light at the time of being located in the bottom of it and at least one curtain, the light 
source, and a sample migration system. Drawing 8 B is the partial elevation of drawing 8 showing shielding for 
light at the time of a sample moving, contacting shielding for light and being located in the bottom of it, at least 
one curtain, a photodetector, and a sample migration system. 
[0062] 

(Detailed explanation) 

The equipment and the approach of indicating on these specifications are shown in drawing 8 from drawing 1 . 
Drawing 1 C, drawing 1 D, and drawing 1 E and drawing 1 F are flow charts which actually show the approach 
of this invention. Drawing 1 C of a flow chart shows all the operation gestalten of this indication. Drawing 1 D 
of a flow chart shows one or more light sources 1 20 and two or more channels from the photodetector 50 by 
final anticipation of the sample description. Although drawing 1 D actually shows the approach and equipment 
of this indication and illustrates the light source 120 This is good at a lamp 123 or other light sources. The 
interior 36 of a sample 30 For example, condensing channel 1 which consisted of an optical fiber 80 or a 
photodetector 255 ... n, With this specification, it is spectrometer 1... Photodetector 1 of the spectrum from 



the sample 30 prepared as the input section 82 of the speotrum "J^^ 1 ™^^ in the outside S 
is illuminated. With a desirable operation- gestalt, the light source 120 which has .a lamp 23 is in the ^Ndeot 
spectrometer, and is controlled by CPU172 which operates the power 25 to the lamp 23 
120. Spectrometer 1 ... The channel output section 1 of n170 ... n is A/D converge r 1 H 
one from an analog by n171. and becomes an input to CPU172 for every channel. CPU172 c ^ er 
program controlled by each process, and the activity controlled by the computer prop J™**^ 72 J h 
expressed with this flow chart. The output of CPU172 is each channel 1... It is j^J^^^* 
channel 1... The process which performs count of an absorption spectrum 173 by n , 2) a " ^ " 
spectrum 1 74 - spectrometer 1 ... the process combined with one spectrum .ncludmg the fu I wave length 
range detected by n170 from the sample, and 3 - for example smoothing or a cube typ >- smooft or the 
process of the mathematical pretreatment 1 75 of count of a derivative etc. 4) The joint spectrum 175 
pretreated by each channel For example, a Brix, It precedes with prediction 176 process "f^™^ 
the proofreading spectrum saved about each descriptions 1...X inspected with a sample, such « hardness 
acX a consistency, P H, a color, an interna, and external defect, and a failure or *e ^^J^ 
177. Make 5 decision after that, or join together further and the result of quantrficat.on gs 
1 x is compared. For example, there are processes, such as decision of d.stinction J 
distinction of the defect of'the interior of failures 179 and 180and/orthe r^^^l^ 
the eating quality characteristic 182, and the appearance quality characteristic ^^.^'^.^ be 
decision 184. The input process control equipment which controls for example, pack, ^/sorting Rhme may be 
used for sorting or other decision 184. or they can distinguish harvest time amount tine *ect on 
from a refrigerator, and shipment time amount. Unlike dj^wmgj. C dj^mngj. D and drpmigj. E an ^™Qjl 
Rthe equipment shown in drawing 1- drawing does not illustrate altogether the , whole ' ^^J^ 
not flow to distinction of the result expected from the lighting of a sample 30. Refer to d.rected draw.ng about 
drawing of signal processing. 

Sng 1 E is the light source 120 as the broadband light sources, such as a halogen ^ 
ch^Tch actually shows an approach and equipment, and ijuminates a 

channel 1 of the spectrum from a sample 30... At least one which has the filter 1 30 wh.c proves „ 
(photodetector 1 ... n) with spectrum detection, however the photodetector (band pass) 255 whu* ^ two 
or more separate wavelength with an operation gestalt are shown. With this operation , ges^ ™£ 
120 accompanied by a lamp 123 is controlled by CPU172 which operates the power 125 to the JjjJg^J 8 
light source 120 The spectrum detected from the sample front face 35 can be connected to a P hotod ^ c * or 
W5 w'thX optical fiber as a photodetector 80. Management of the detected spectrum is as ^gexpla.ned 
drawing 1 D. The alternate method of this operation gestalt may use AOTF < acousto °e^ at |east 

adjure filter) as spectrum detection equipment, and may permute one or more photodetectors 255 at least. 

T 0 he 6 power 1 25 which drawing 1 F is a flow chart which actually shows an approach and ] 
illuminates a sample 30 sake. At least one which can be turned [ wh.ch can turn on and can J 
on by the CPU trigger however, with the light source offered by the light em.tt.ng diode 25 I of two or mo e 
separate wavelength with an operation gestalt at .east one broadb . nd , 3 hotodeteotor 255 and ot^^^ 
gestalten Condensing channel 1 of the spectrum of a sample ... At least one b ' oadba ^/^^ 
each LED257 which offers spectrum detection of n (photodetector 1 n) is ■ Bun ™^^E^ 
detected spectrum is as having explained drawing.! D. The alternative l.ght source o this <£*™J£^ a 
contains the wavelength adjustable diode laser arranged between the hght source and a sample or between a 
sample and a photodetector, laser diode, and a filter. 

Drill and drawing.! A and d^ingJl B show the operation gestalt of ^ .^^^^^ 
n^alRywhich measures the description of fruits in the comb.nation of a visible spectrum and a "ear infrared 
ray spectrum, and takes correlation, and the quality circuit tester 1 force the maintenance artcle 12 on a 
sampSe 30, and show the operation gestalt of the indication which shows the sample holder 5 wrti «h-ch even 
it and contact have ****** or the spring bias grant article 9. The mamtenance article show 
illustrated as a globular form by which a size decision was made to receiving a ^^^^^^"^^^ 
sample has the sample front face 35. At least one light source 1 20 .s used near the sample front face 3b. I he 
I^ou^ 1 of at least one lamp 123 and a filter 130 of option. In these specification, . the two 

ifh ources 1 20 are illustrated, orientation of each is fundamentally carried out to a , right onthj sample 
front face 35, and it illuminates a sample 30 at about 60 - 90 degrees to mutual. A photodetector 80 is 



illustrated as orientation which detects light from the sample front face 35 at about 30 - 45 degrees to the 
direction of the light on which it was projected from one of the light sources 120. A photodetector 80 is 
illustrated so that it may arrange with the fixture 50 of the photodetector which has the immobilization of a 
photodetector or the spring bias grant article 60, arranged, held and/or corrected so that a photodetector 80 
may be contacted on the sample front face 35. The ryionitor of the light source 120 will be illustrated by the 
photodetector 80 illustrated so that orientation might be carried out toward the output section of a lamp 1 23, 
the output 82 of this criteria photodetector 80 will be detected by the criteria spectrometer 1 70, and the 
alternate method which uses two spectrometers 1 70 will carry out sequential measurement of the criteria 
photodetector 80 and photodetector 80 by which orientation was carried out to the sample front face 35. All 
the photodetectors 80 are fixed to other hold instruments like [ in a plate 7 or this case ] with immobilization 
of a photodetector, or the fixture 50 of the photodetector by the spring bias grant article 60. The fixed article 
9 forces the maintenance article 12 on a sample 30, and forces a sample also on a photodetector 80. The fixed 
article 9 and the maintenance article 12 are combination with a photodetector 80 and the photodetector fixed 
article 60, fix a sample 30 and prevent the migration. The sample 30 is illustrated as an apple by drawing 1 . 
The light source 120 is good at for example, a tungsten/halogen lamp. Separately, one or more filters 130 of 
option can be combined, can function as a heat block, a band pass, and/or a cutoff filter, and can be arranged 
between a lamp 123 and a sample 30 or between a sample 30 and a photodetector 80. The light source 120 is 
offered in the source of a lamp light (50W of the exterior which a lamp 123 is sufficient as, for example, was 
controlled by CPU 172, 75W, or 150W). Power 125 can be offered according to spectrometer 170 or the power 
source from an alternate power source. Both the light source and spectrometer are controlled by CPU172, and 
the actuation can be controlled to a precision using a digitaHnput/output (I/O) trigger, and can be 
synchronized the optimal. A photodetector 80 is illustrated as an optical fiber sensor on these specifications, 
and offers the photodetector output 82 which turns into spectrometer 170, other spectrum measurement, or 
an input to a processing instrument, and this is detected by at least one photodetection equipments, such as a 
CCD array as which the CCD array in spectrometer 170 is sufficient, or detector 200 like an article. Although 
the light source 120 accompanied by the sample holder 5, the photodetector fixture 50, the photodetector 
fixed article 60, and the light source fixed article 1 22 is attached in a plate 7 for the experiment purpose, . 
although you may attach, for example, an application includes sample measurement in high-speed sorting and 
packing Rhine, a harvester, a truck, a conveyor belt a laboratory, and a laboratory, they are not hold and/or 
the thing restricted to it at a container, a case, a cabinet, or the fixture of other commercials. Other brackets, 
fixtures, or articles can be used, and the sample holder 5, a photodetector 50, and/or a sample 30 can be fixed 
or arranged. Only the instrument or approach of using it in order to hold a sample 30 to a position to the light 
source 120 and a photodetector 50 is needed during a measurement period. The fixed approach Including 
formation of welding, a bolt, adhesives, and sheet metal, although such items are fixed for an experiment 

or the commercial purpose, other approaches may be used. 
[0066] 

Drawing 2 and drawing 2 A, drawing 2 B, drawing 2 C, drawing 2 D, and drawing 2 E shows other operation 
gestalten of the non-destroying fruits degree of normality and the quality circuit tester 1 which show two or 
more photodetectors 80 in contact with a lamp 123, the light source 120 accompanied by the filter 130 of 
option, and the sample front face 35. Drawing of relative arrangement on a photodetector 80, a sample 30, or 
the front face 35 of a sample [ whether a photodetector 80 and the sample front face 35 are directly 
contacted by being directed to cover a photodetector 80 from ambient light, and ] For example, bellows, 
foaming structure, or a photodetector 80 is covered from ambient light and the light from the light source 120. 
It is meant so that covering with the shielding material 84 constituted by the compressive article or the 
equipment with flexible or others which offers the seal structure or the electric shielding approach of 
guaranteeing receiving an optical spectrum input only from a sample 30 may actually be shown. Arrangement 
of the light source 120 over a photodetector 80 arranges one photodetector 80 at the include angle theta of 
about 45 degrees to the direction of light as orientation was carried out by the light source 1 20, and shows 
that a sample 30 is illuminated. The 2nd photodetector 80 is the include angle gamma of about 180 degrees in 
this drawing to the direction of light as orientation was carried out by the light source 120. it is good to 
arrange a photodetector 80 at about 180 degrees to the direction of light as orientation was carried out by the 
light source 1 20 in the location use in order to detect the internal hazard in a Jonagold apple from Tasmania 
like the internal hazard in a sample , for example , 3s ** , the corrosion of the heart , internal browning / 
breakage , carbon dioxide damage and the damage by the insect / invasion etc. depending on the case . A 
photodetector 80 suggests the location of the photodetector 80 of possible many in this drawing by one or 
more descriptions which should be measured or predicted, and the arrangement for which a sample opts. In 
this drawing, a photodetector 80 is arranged so that it may detect in respect of being the same as the light by 



which orientation was carried out from the light source 120. With a smaHer sample, ^J^ZZZ 
orientation of between the light source 120 and photodetectors 89 to 180 f^^^ ^ 82 
sample 30 to decrease light transmission, therefore to guarantee exposure to the opfcal s P e ^ 8 
peculiar to a sample 30, it needs to arrange a photodetector 80 near the l.ght source 120. The^ W ™™ 1" 
and the direction of a photodetector 80 tend to be influenced by the property frurt v*eh.d. 

fruits, and the pulp of fruits. Since possibility of damaging or burning ; the h.de f«^ B ^j2g 
direction of [ in case a sample 30 is an apple ] has the approachability of the light source 1 20 and strong 
constraint, its possibility of removing the direction which is 180 degrees is h.gh. Howeven heWerfO^ 
has little effect and can bear the light source 120 arranged near the front face of P?^ 1 ^^* 
without carrying out commercial degradation. Generally, a signal output or * 82 

influenced in the direction of the light source 1 20 over a sample 30, the sample front face 35. and 



photodetector 80 
[0067] 



Drawing B and drawing 2 C show the alternative direction of a photodet actor 80 " d * as 

photodete ctor 80"is^aHed out at the include angle theta of about 45 degrees here to the direc Km of light 
orientetio^wa carried out by the light source 120. Two photodetectors 80 leaving this draw n : abou 90 
de^s and it being arranged, and being arranged so that the light from the 

detected is actually shown. From these drawings, it is recognized by this .contractor that ^one or mo ^ ht 
sources and arrangement of a photodetector are dependent on, expected or 
drawing 2 E covers a photodetector from ambient light, and a photodetector is the 

^eTetctric shielding 84 articles which enable it to detect only the optical J^T^^ Sid 
etc., and it shows the electric shielding approach or equipment. Electric shielding M /^^SSS^ 
with rubber, foam, or plastics with flexibility or flexibility, this offers a seal function between a Riding 
Serial and a sampled face in accordance with unevenness of the ^^^^^^t of 
cancels that ambient light contacts a photodetector. The shielding material 84 .s .llustrated with ge 



bellows at drawing 2 D and drawing 2 E 
[0068] 



KLl , d^2 - dr^4 , tohH , tatall .-d dMU ^^^Sl *" 
e^aMamp controlled by spectrometer (it is (like [ in the case of d^awin^S ])) L^^^he 
drawing 2 , and drawing 4 - drawing 8 / of a case ]) CPU172. A tungsten halogen lamp or an 

all the^eftf dj^wingj - 6r*mzA . drawing dr^ '^^^^^ 
spectrum within the limits of 250-1 150nm in general, when it is operated with the filament ^3£n is 
2500 - 3500 kelvin absolute temperature. In invention indicated on these ^J^^^JJ^J^, 
sufficient as the light source, and although the equivalent device ^^^'^^^3 
or within the limits of 250-1 1 50nm is sufficient as this, it is not restricted to it but may use MWRHn 
s eotmTamps according to a sample 30. the description predicted, and the opera.on gest t u-d/Th. 
output 82 of the photodetector 80 in these operation gestalten ^undergone in general by the spectrometer 
170 which has the detectors 200, such as a CCD array. 



Sng3 and d^3 A and d^3 B show other operation ^^^^^^2^^ 
of normality of a multiple unit 1 26 which has a source of the compound light / ^^^LcXor 80 is 
circuit tester multiple unit 15. The configuration of the light source 20, a lamp 123 . and a not o 
sufficient as the light source and the photodetection approach of this operat ,on gestal t a d * h ^ J^ 0 
the light source 123 is connected with an optical fiber from sources of light ng such as a amp I ™°™* mp 
specfometer 170. and photodetection is offered by the approach of other light ^T^T^^ 
various relation to a lamp 123. as shown in a photodetector 80 or djawngj [A and 
optical fiber. Drawing 3 A is the cross section of drawing 3 which shows a mult.pl un * ™^^JT 
diode 257 whk*ltha7the alternative light source and photodetection. and sequential I ghtmg of the l£ht 
source illustrated as two or more light sources is carried out and emits ~P^^ I ^^ C, ^S. 
the source of the compound light / detector 135. and its photodetection is f^^J^^^Tsm^ 
detector 255 which exists at the core of LED arranged concentric ^fj^T? 7 ot h er wearing or 
holder 5 are a bracket or other wearing articles, and other instruments **^J^*£j^^ 
a hold fixture, a case, a cabinet, commerce, or the experiment purpose, for examp *£Z™^™ a 
wearing articles are equipped with them so that it may fix or a spring or other bias ^^\Mc^Z>d 
multiple unit 126 and the sample holder 5 against a sample. The P^« n ^^ a ^J r ^ q Vn d 
between the source of the compound light / detector 1 35. and the sample " 
drawing 2 E shows. Drawing 3 B is the cross section of drawing_3 which shows the add,t,onal .implementation 



gestalt of a multiple unit 126, and the light which minded the optical fiber from the lamp 123 of the light source 
120 arranged at the core, for example, a halQgen lamp, is on the photodetector of two or more separate 
wavelength, and a concentric circle, as illustrated by at least^one and this specification. The output of at least 
one detection fiber or a photodetector 80 is an ipput of other spectrum measuring instruments, such as 
spectrometer 170 or a photodetector 255. The spectrometer 170 which has a detector 200 is illustrated. Or it 
is recognized that sending out and detection of drawing 3 B of the light source of an operation gestalt can be 
performed with the branched reflection factor probe, or a reflection factor probe offers one or more sources 
of optical sending out, and one or more photodetectors can provide one or more spectrometers with an input. 
Although drawing 3 A shows LED257 arranged around the broadband photodiode detector 255 at the 
concentric circle top The light source 120 of LED of this operation gestalt, and the operation gestalt of further 
others Other arrangement configurations, For example, it can arrange to the photodiode detector 255 and the 
detector 80 of the operation gestalt of further others is in the 180-degree opposite side of the circle of 
LED257. It is recognized that a sample 30 can be arranged between LED and the photodiode detector 255 in 
the case of a cherry or a grape. On radii LED257 at equal intervals It can arrange from a photodetector 255 to 
the opposite side 180 degrees to a sample 30. These two arrangement configurations suggest the physical 
relationship of LED257 (light source 120), the photodiode detector 255 (photodetector 80), and a sample, and 
as shown in drawing 5 , also when using the light sources of other types, such as using the photodetector 255 
with a filter with the broadband lamp 123, and a detector further, they suggest it. With each operation gestalt, 
the pattern of the light source 120 and the photodetector 80 to a sample 30 is determined by the combination 
of sample 30 specific type and the specific description predicted. Moreover, the photodetector which uses the 
light source used on these specifications on these specifications including broadband lamps, such as a halogen 
lamp, LED, and other photogenic organ implements, should be influenced of an optical fiber, a photodiode 
detector, and light, and please recognize that other instruments which can detect light are included. 
[0070] 

Drawing 4 is the plan showing other operation gestalten of a non-destroying fruits degree of normality and the 
quality circuit tester 1, the configuration of the light source 120, a lamp 123, and a photodetector 50 is shown, 
and the two light sources 120 and a lamp 123 are informed to have been illustrated in at least one and this 
drawing near the sample front face 35 with an optical fiber from sources of lighting, such as a lamp 123 or 
other external light sources. Detection of light is offered by the photodetectors 80, such as an optical fiber, or 
other light transmission approaches. With this operation gestalt, the light source 120 and a photodetector 80 
contact the sample front face 35. A photodetector 80 detects the optical spectrum output from a sample 30, 
and provides with the photodetector input 170 spectrum measurement, a processing instrument, or 
approaches, such as the spectrometer 1 70 which has a detector 200. With a specific sample, a photodetector 
80 is inserted in a sample 30 and electric shielding of the photodetector 80 from ambient light is performed in 
the processing plant which processes products, such as an application with which a harvester is equipped now, 
a sugarbeet, or a grape. Otherwise, the oblique light material 84 shown in drawing 2 D and drawing 2 E is 
applicable to the interrelation of a sample 30 and a sample front face, and a photodetector 80, the light source 
120 and a lamp 123. The relation of the photodetector output from at least one photodetector 80 which forms 
spectrum measurement or the input of a processing instrument is shown in drawing 4 . Attaching each 
component of this operation gestalt in other instruments which fitted a plate 7, other wearing or a hold fixture, 
a case, a cabinet, commerce, or the experiment purpose by the conventional approach is recognized. 
[0071] 

Drawing 5 is the plan showing other operation gestalten of the non-destroying fruits degree of normality in the 
stock case 250, and the quality circuit tester 1, and shows the configuration of at least one photodetector 80 
currently illustrated as six photodetectors 80 with the gestalt of the sampling head 260 in the light source 120 
and these specifications. In this operation gestalt, the lamp 123 of at least one light source 120 is arranged to 
the photodetector 80 for which it was provided by at least one individual wavelength photodetector 255 with 
the sampling head 260. Two or more individual wavelength photodetectors 255 are illustrated by drawing 5 , 
and this fills the compound function of spectrum detection instruments, such as a photodetector 80 and the 
CCD array detector 200, to it. Actuation of this operation gestalt is looked at by drawing 1 E, and all 
components are held in a case 250. The electron and online communications between the sampling head 260 
and a computer control circuit are performed through other infrared-radiation or such transmission approach 
or equipment through the electronic signal cable 265. The circumference shielding material 262 of the sampling 
head 260 fills the same structural function similarly to the shielding material 84 of drawing 2 D and drawing 2 
E, when offering the electric shielding approach or equipment and covering at least one photodetector 255 and 
a lamp 123 from ambient light The sampling head 260 and the circumference shielding material 262 which were 
shown in drawing 5 and drawing 5 A can be formed from flexible Pori foam, and can fix at least one lamp 123 



and at least one photodetector 255 by the fixture article in it The ingredient or structure which forms the 
sampling head 260 and the circumference shielding material 262 is the gestalt of the same electric shielding 
articles of other as what was shown in bellows or drawing 2 D, and drawing 2 E, and is good at foam with 
flexibility or flexibility. If the circumference shielding material 262 is formed using flexible Pori foam, it will 
serve to seal up that at least one photodetector .255 and a lamp 123 are exposed to ambient light with the 
seal operation between the sample front face 35 and the circumference shielding material 262, or to prevent 
Other electric shielding equipment and approaches, such as such other articles that offer electric shielding 
structure between the bellows and the case where the sampling head 260 and a sample 30 are held, a box or 
the sampling head 260, at least one photodetector 255, lamp 123 and sample 30, the interface between the 
sample front faces 35, and ambient light, offer sufficient electric shielding structure. Actuation of this 
operation gestalt is looked at by drawing 1 E, and all components are held in a case 250 here. 
[0072] 

Drawing 5 and drawing 5 A shows the sampling head 260 arranged so that two or more photodetectors 255 
with the individual wavelength filter 130 may be arranged on a concentric circle to at least one light source 
1 20 arranged at the core in drawing of at least one and drawing 5 . The lamp 1 23 of the light source 1 20 can 
approach [ whether the lamp in the source 250 of lighting, for example, a case, is connected with with an 
optical fiber or the sample front face 35 is contacted with the specific samples 30, such as Orange, and ]. 
Telecommunication and communication of light are performed between the light source 120, a photodetector 
255, and spectrometer 1 70 by the optical fiber and/or wiring, the printed circuit, and the cable. A 
photodetector 255 satisfies the function of spectrometer or spectrum measurement, offers the input 82 
processed with the proofreading algorithm memorized by the microprocessor, and generates the output which 
presents one or more parameters of a sample. Drawing 5 A is the side elevation of drawing 5 , and shows the 
sample arranged at the sampling head. 
[0073] 

Especially drawing 5 B, drawing 5 C, drawing 5 D, and drawing 5 E shows the operation gestalt of this invention 
which points to the small samples 30, such as a grape and a cherry. The sampling head 260 It is the gestalt of 
the clamp 263 which has at least two clamp jaws 266. A clamp jaw at least one lamp 123 which has the light 
source input section 125 in at least one jaw 266 structure In response to at least one photodetector 80, it 
fixes in at least one clamp jaw 266 structure. And therefore, the jaw 266 If a clamp 263 closes, at least one 
lamp 1 23 and at least one photodetector 80 will be carried out near the sample front face 35 in response to 
the arranged sample 30. A photodetector 80 is illustrated as an optical fiber which transmits a spectrum to the 
array or spectrometer 170 of the photodetector 255 with a filter 130 from a sample. An output 82 is managed 
as shown in drawing 1 D and drawing 1 E. Drawing 5 B shows a photodetector 80 as a fiber which transmits 
the spectrum from the sample 30 which should be displayed on the photodetector array 255 with a filter 130, it 
holds and a fiber 80 is arranged so that the spectrum detected from the sample 30 may be transmitted, 
therefore there is a fiber 80 at the core of the photodetector 255 with a filter 130 arranged on the concentric 
circle. The tube which interconnected so that the optical fiber detector 80 might be arranged at the core of 
the photodetector array 255 is sufficient as the arrangement structure 79, and it fixes and arranges a 
photodetector 80 to the photodetector 255 with a filter 130. A collimating lens 78 is arranged between 
photodetector 80 fiber and an array 255, and it secures that the light from a photodetector 80 is right-angled 
to the photodetector array 255 with a filter 130. Drawing 5 F shows the arc photodetector array 90 received 
and fixed within at least one jaw 266, and, as for the photodetector 255 in the photodetector array 90, it is 
desirable that they are regular intervals from the light source 120 or a lamp 123. 
[0074] 

Drawing 6 - drawing 6 F shows the additional operation gestalt of a non-destroying fruits degree of normality 
and the quality circuit tester 1. Drawing 6 is the plan showing the additional operation gestalt of an indication 
with the gestalt of the stock case 250, and shows the configuration of the photodetector 80 of the light 
source 120 of the gestalt of LED257, and the gestalt of a photodetector 255 with the gestalt of the sampling 
head 260. Using the photodetector 255 without a filter, i.e., a wavelength broad band filter, within the 
configuration of LED257 and a photodetector 255, this senses about 250-1 150nm. Although there are other 
light sources which generate a diode laser and an individual wavelength spectrum in the alternative instrument 
or approach of offering the light source and photodetection, it is not restricted to this. With this operation 
gestalt, as illustrated by at least one LED257 and drawing 6 in the sampling head 260, two or more LED257 is 
arranged to at least one photodetector 255. The approach or article which covers LED257, and the 
photodetector / photodiode detector 255 from ambient light is required, and this is illustrated as bellows as 
shown with the structure of foam with compressibility and flexibility, drawing 2 D, and electric shielding 84 
structure of drawing 2 E and such other ingredients, structure, or an article. In this drawing, the sampling head 



260 is arranged so that at least one a photodetector / photodiode detector 255 may take the lead in the 
individual wavelength LED 257 arranged on the concentric circle. In this operation gestalt, the function of the 
light source is satisfied, with the spectrum output detected by at least one a photodetector / photodiode 
detector 255, it is sequential-lit or light ernitting.diode 257 is turned on. The output 82 of a photodetector 255 
is processed as drawing 1 F actually showed. , 
[0075] 

Photodetectors 255 are both visible and a near infrared ray (that is, about 250-1 150nm), and answer wide 
range wavelength. If each LED257 is lit, light will go into a sample 30, will interact with a sample 30, will come 
out again, and will be detected by the photodetector 255. A photodetector 255 generates the current 
proportional to the brightness of the detected light A current is transformed into an electrical potential 
difference and this is digitized using an analog-digital converter. Next, a digital signal is memorized to the 
embedded microcontroller/microprocessor. The microcontroller/microprocessor used for a desirable operation 
gestalt are Intel8051. However, the activity which also needs other microprocessor, other devices, and circuits 
is done. The signal which a photodetector 255 detects along with ignition of each LED257 is digitized, is 
changed into digital one from an analog and memorized. After memorizing the signal which lit each LED257 and 
was changed, the readings memorized by the microprocessor are combined and the spectrum which consisted 
of data points of the same number as LED257 is generated. Next, the embedded microprocessor uses this 
spectrum combining the proofreading algorithm memorized before, and predicts the property of the sample in 
question. Next, as shown in drawing 1 , signal processing advances. Although drawing 6 A is the sectional 
elevational view of drawing 6 , for example, it is designed compressive foam, bellows, or such other structures, 
for example, for [ which bore a strong resemblance to the rubber cup for ** toilets from the first ] vacuum 
pickup tools Have a quieter curve and the sampling head 260 which shows the circumference shielding 
material 262 which consisted of rubber plungers with various sizes containing the diameter of 1mm or more 
etc. is shown. With these specific operation gestalten, the 20mm rubber plunger was used with the optical fiber 
for pickup which operates as a "shank" combined with the plunger. Next, before measuring, a sample is closed 
to a plunger. The seal structure which also needs other instruments or approaches is offered so that this 
specification may explain. The light emitting diode 257, and the photodetector / photodiode detector 80 fixed 
by the attachment article in the sampling head 260 is also illustrated. An attachment article consists of other 
wearing structures recognized by a bracket article and this contractor. The case 250 accompanied by the 
output 82 of a photodetector 80 and processing as further shown in drawing 1 F is illustrated. 
[0076] 

Drawing 6 B, drawing 6 C, and drawing 6 D express the additional operation gestalt of an indication of this 
invention, the sampling head 260 is attached in a case 250, and a photodetector 80 is attached by the 
attachment article in the sampling head 260. The sampling head 260 receives the sample 30 arranged so that it 
may illuminate with the lamp 123 of the light source 120. This operation gestalt shows a case 250 as what has 
covering which works as a circumference shielding material 262. Moreover, the structure of the sampling head 
260 is good at the bellows which can offer the foam which has compressibility or flexibility, or the structure 
which makes the circumference shielding material 262 possible. Also after a sample 30 goes into a position, 
ambient light can be measured before turning ON the lamp 123 of the light source 120. Next, it memorizes for 
subsequent measurement of this ambient light signal, and lengthens according to it Although the light source 
input power 125 is illustrated so that it may come from spectrometer 170, it may come from CPU 172 trigger 
or other sources of an external lamp light, and/or a power source. It is illustrated and the output 82 from a 
photodetector / photodiode detector 80 is processed, as shown in drawing 1 F. 
[0077] 

Drawing 6 E and drawing 6 F show the operation gestalt of the indication which arranges a lamp 1 23 in the 
sampling head 260. Or a lamp 123 can be arranged in the circumference shielding material 262 by the 
attachment article. 
[0078] 

Another operation gestalt of packing/sorting Rhine gestalt of an indication is illustrated by drawing 7 and 
drawing 7 A and drawing 7 B. In this drawing The light source 120 and a photodetector 80 are attached by the 
bracket article 275, the photodetector fixture 50, and the light source fixed article 122. It is arranged and this 
is recognized as wearing structure which hangs at least one light source 120 and at least one photodetector 
80 and which is fixed firmly and arranges by the approach of others including use of a rod, a bar, such other 
bracket article 275 fixtures, etc. At least one light source 1 20 is arranged, a sample 30 is illuminated, and this 
is illustrated as an apple in this drawing. At least one photodetector 80 is arranged with the bracket article 275 
and the photodetector fixture 50, and detects the optical spectrum output of the illuminated sample 30. A 
sample 30 is conveyed by sample conveyor 295 in this drawing. The exposure sum total over at least one light 



source 1 20 and at least one photodetector 80 is determined by the brightness of the light source to be used, 
and the property of a sample to inquire. In the case of an apple, generally, the exposure time of 5-10 or less 
mses is used so that multiple-times measurement may be carried out per apple with the line s P e *° °* a 
maximum of 20 pieces per second. At least orfe photodetector shown in dj^wjngj separates a P h ^o d etector 
80 from the light source 120 about 90 degrees, and botha photodetector 80 and the 

right-angled thing to a sample fundamentally in respect of a sample. However, it depends for the arrangement 
to a photodetector 80. both the light source 120, and a sample on a sample and the 

measure with each operation gestalt of this indication. For example, the l.ght source 1 20 may bimpiio 
that it may become a right angle on the sample front face 30 from the field which earned out of * e 
photodetector 80 fundamentally in respect of the direction of 90 degrees. The ght source 120 and a 
photodetector 80 are arranged near the sample 30. As examination of dj^wjn^J. described, the power injection 
of the lamp 1 23 of the light source 1 20 can be carried out from spectrometer 1 70 or other external light 
sources. One optical fiber is sufficient as a photodetector 80. and the detected optical spectrw fo^s the 
output 82 to spectrum detection instruments, such as spectrometer 170 and a detector 200. Processing of 
the detected optical spectrum is as drawing 1 C having described and prescribed. 

Eer operation gestalt which points to sorting/packing Rhine is looked at by djjwjr*! C dj^j ^ D. and 
drawing 7 E. and this shows at least one photodetector 80 and two or more photodet ector s 80 wh ich express 
Measurement of two or more spectral regions like illustration. The photodetector 80 with a ^filterl 30 
expresses detection of a 700-925nm spectrum, another photodetector 80 expresses the red pigment^ ; 0 500 
699nm range, chlorophyll and the water obtained in the 926-1150nm range^ alcohol, and phys cal qualrty (for 
example, hardness, consistency) information, and another photodetector 80 expresse ^cton o th^w 
pigment field of the range of 250-499nm. Two additional photodetectors 80 arranged m the opposrte side of 
the lamp 1 23 of the light source 1 20 are illustrated, therefore a sample passes ttrough , between a amp 1 23 
and photodetectors 80, the input to two criteria spectrometers 170 .s expressed, one side supervises a 250 
499nm wavelength field, and another side supervises 500-1 1 50nm field When a sample is an apple rt » 
expected that a criteria channel does not detect a spectrum additionally from a sample, but shows the 
existence of a sample. In order to use the output of a criteria channel as an object finder and to u e it for 
prediction, it can determine whether to hold the spectrum of a throat from a samp e ^°^^'J^TL 
shielding can be used between the lamp 123 of the light source 120. a photodetector 80, and/or a sample 30_ 
For example, alternative 1) The oblique light object 284 as a curtain 285 extends between the lamp of the light 
source 120, and a photodetector 80 from the bracket attachment implement 275 Direct 
photodetector 80 to light source 120 lamp 123 can be prevented. 2) The protection-from- ght^ °^ect 285 can 
extend between the lamp 1 23 of the light source 1 20, a photodetector 80, and a sample 30 ^ pen.ng 
in the protection-from-light object 284 between the lamp 123 of the light source 120 and a sample 30^The 
surface reflection to a photodetector 80 from the sample front face 35 is restnete ^^^^ 
light objects 284 between the lamp 1 23 of the light source 1 20. and the sample front face 35 Although the 
function of the filters 130. such as heat cutoff, interruption, and a band pass, can be offered and the heat to a 
sample 30 or the possibility of damage by combustion can be restricted, it is not restricted to this. 

^additional operation gestalt is seen by dj^wingJJ and drawing 8 A and dj^wingj B, at MmPj^ 
from-light material 284 is arranged by the bracket article 275 here, and a sample 30 se 
light source 120 and a lamp 123 from at least one photodetector 80 as it is conveyed "n^er a photodetector 
80 through it in the bottom of the light sources 1 20 and 1 23 by sample conveyor 295 A curtain 285 « 
sufficient as the protection-from-light material 284, as it is illustrated by dramn&A as a curtain 285 which 
consisted of at least one part and is shown in dj^wingl A, it consists of two parts or two or more parts and 
each hangs from the bracket article 275. Each curtain 285 part overlaps and ,t d.ssoc.ates as a sample 30 
passes, when there are two or more curtain 285 parts. 

Withthis operation gestalt, as shown in drawing 8 . a sample 30, for example, an a PP |e ^ con ^ ye 
packing/sorting carrier system 295. A cycle is repeated as it moves to the protect.on-from-light material 28* 
and each sample 30 contacts and passes through the bottom of it Packing/ sorting 

sample 30 by which sequential arrangement was carried out on earner system 295, therefore spacing between 
samples 30 is min in general to the size of a sample 30. Although a sample 30 moves forward, when not ,n 
contact with the protection-from-light material 284, a sample 30 is illuminated by the 3 
photodetector 80 detects only ambient light and is covered from the l.ght source 1 20. While a sample 30 
continues receiving the lighting from the light source 120. it is exposed to a photodetector 80 and this detects 



the spectrum from a sample 30, as a sample 30 contacts the protection-frorrHight material 284 and moves in 
the bottom of it. If a sample 30 passes the protection-from-light material 284, a photodetector 80 will be again 
covered from the light source 120, and only ambient light will" be detected. The light source 120 is good with 
the light transmitted by the optical instrument which illiwninates a halogen lamp or a sample 30. A 
photodetector 80 is for example, an optical fiber detector, and it is arranged so that the sample front face 35 
may become near the photodetector 80, as a sample 30 contacts the protection-frorrHight material 284 and 
passes through the bottom of it. The protection-frorrHight material 284 can be constituted from a sheet with 
flexibility or flexibility with a photodetector 80 opaque for the spectrum which has susceptibility, for example, 
can consist of silicone rubber, a Mylar, thermoplastics, and other ingredients. A photodetector 80, the 
protection-fronrHight material 284, and the light source 1 20 are mechanically attached by other wearing 
equipment or approaches which are easily recognized by this contractor of measurement by the bracket 
article 275 or packing/sorting system. 
[0082] 

The alternative configuration of drawing 7 and the operation gestalt of drawing 8 uses two or more light 
sources 120, such as the light source 120 which illuminates a sample 30 from a crowning, a sample 30 is 
illuminated from a flank, or the two light sources 120 illuminate a sample 30 from the opposite side, and the 
2nd light source 120 shows two or more locations which can be used for the light source 120. two or more 
photodetectors 80 — the same — or the location on a different front face 35 of a sample is observed, and the 
output 82 of each photodetector 80 is sensed by separate spectrometer, or forms one output 82 unitedly. 
When undergoing two or more outputs 82 by two or more spectrometers 170, at least one spectrometer 170 
has the installed neutral consistency filter, intercepts a part of output 82 from a photodetector 80, for 
example, 50%, by this spectrometer 170, and offers a specific spectral range, for example, data of about 700 - 
925nm of abbreviation. Although the 2nd spectrometer does not use a filter but about 700-925nm is saturated, 
about 500-699nm and signal-to-noise (S/N) data good at about 926-1 150nm are generated. A specific 
spectral range can be inspected with other outputs 82 to the input spectrometer 170 with a filter. Moreover, 
by this approach, the same exposure time can be used by both or two or more spectrometers 170, and parallel 
control becomes easy. This is duplex exposure approach which uses the input section 82 with a filter to the 
different not exposure time but spectrometer 1 70 fundamentally. Cutoff of the light to one spectrometer 170 
generates the same result as the case where exposure time is shortened. It has become clear that dual- 
brightness approach has a problem. Because, although it is because the brightness spectrum of height cannot 
be easily pasted or combined because of the difference toward which the spectrum inclined, in order to predict 
the specific parameter (for example, hardness, a consistency) which has a specific sample type (for example, 
saved fruits or Orange), dual-brightness approach is sometimes desirable. Although duplex exposure approach 
generates the outstanding composite spectrum, approach offers a composite spectrum with usable both, and 
this is required for hardness and other parameter prediction, and also improves Brix precision. 
[0083] 

Usually, the partial minimum square (PLS) regression analysis is used during proofreading, and the recursion 
vector which relates VIS and a NIR spectrum to the defect and failure of a Brix, hardness, acidity, a 
consistency, pH, a color, the exterior, and the interior is generated. This saved recursion vector is called 
prediction or a proofreading algorithm. Data "are normalized" by performing a spectrum pretreatment routine 
by data before regression analysis, improving a signal-to-noise ratio (S/N), for example, change of baseline 
offset and an inclination etc. removing the spectrum effectiveness which is not related to the parameter in 
question, and trying mathematical amendment of way length and a dispersion error. Including "BININGU", this 
equalizes the detector channel of 5-10, and a pretreatment routine usually improves S/N, a cube type or 
gauss smoothing (S/N is improved), and count of a derivative. Although the 2nd derivative is used most 
frequently, the 1st derivative is also used and use of the 4th derivative is also possible, in prediction of 
hardness, after BININGU, smoothing and baseline amendment, or the normalization, it is alike occasionally, it 
carries out, data are used, and a derivative is not used. In a Brix and other chemical property, it is common for 
conversion of the 2nd derivative to be the optimal. 
[0084] 

A principal-component-analysis (PCA) classification algorithm can be used, and soft fruits and very hard fruits 
can be discriminated from hard fruits to whenever [ middle ] at a meaning. Moreover, it is discriminable for 
immature and isolation of fruits over which it mourned, such as fruits which the fruits which matured can be 
separated, and pH is high, or rotted. The NIR spectrum in about 250-1 150nm field of the whole apple and other 
fruits also shows correlation with pH and total acidity. A 250-699nm wavelength field absorbs a xanthophyll 
and a yellow pigment in 250-499nm field, including the information on a color, and the anthocyanin which is red 
pigments has the absorption band which spreads to 500-550nm field, and improves a classification or 



prediction performance especially about hardness. The prediction with a cherry red [an ] 
measures anthocyanin absorption of 520hm or the neighborhood of those and ,s performed by applying or 
comparing with suitable prediction or a classification algorithm. Immature Orange has green and can predict .t 
by applying output 82 spectrum which measured and measured the sample spectr urn output 82 n the 
cn Jophyli absorption field (green pigments) of 680nm o, the neighborhood of those to a su-tab e predion 
algorithm The spectrum output from the sample of 950-1 1 50nm field has water, alcohol an ac, ^and he 
additional information about a protein content. For example, in relat.cn to hardness w er loss generate the 
moisture content of a sample during preservation from a great portion of fru.ts. the frurts with high pH I can be 
boiled occasionally, can be carried out, can show a bruise, and can identify ,t un.quely in ex,stence of other 
apples with which this also used the classification algorithm. 

Scation of this specification be the un-destroy - approach and the equi pment which measure the 
spectrum of the light scatter about and absorbed by 250-1 150-nm NIR within the l-m-ts especa | y fo the 
purpose of prediction by use the specific fruits descriptions, such as a defect ^^^^ . 
algorithm, a sugar content, a hardness, a consistency. P H, total acidity, a color, the -ntenonand ^ exterior 
The description of these fruits is an important parameter which judges a degree f J^^^ P ^ 
crisp with the fruits and the vegetables of the ratio of harvest time a shipment stage, the 
an approach, and quality, for example, saccharinity/acid taste and hardness, or ^h«*»o^ 
also the indexes of a consumer's taste, the shelf life expected, economic merit, and other ^nptions^ 
Depending on the case, defects, such as an internal hazard in a Jonagold apple from Tasmania like mternal 
browning / breakage, carbon-dioxide damage and the damage by the insect / invasion, are also detectable. 
ThTindLtion uses the 926-1 1 50nm field where the depth of penetration to the organization of a v,,b.e 
absorption field (about 250-699nm) including the information about one pigment and chlorophyll 2 lmg«ng 
or ganTzations especially fruits, and vegetables includes the information about the ^ ^ 
acids, such as the wavelength part (700-925nm) of the greatest short wave NIR. 3 moisture content, 
and a malic acid, a citric acid, and a tartaric acid. 

The 8 bench top a hand carry type, portable, and automatic packing / sorting implementation gestalt are 
lESt&L* top^operatio'n gestalt is distinguished from high-speed packing / 
gestalt when the sample 30 inspection by two or more brightness light sources 120 123 controlled by in 
genera two or more eLtrica. potential differences, power level or two or ™<^^%££ ^ 
L light source 120 becomes greatly easy. The dual-brightness light source 120 ,s used fo ^yfejation 
gestalt of the bench top who inquires on these specifications by using a duplex ^^J^STS^ 
duplex exposure time, or other methods of changing the brightness of the hght source 1 20 > used ^ the '.ghtmg 
of a sample 30 Or a photodetector 80 can operate so that at least one exposure may be offered by the 
fnS^ of i lam" 123, for example, a photodetector 80 can offer a duplex or two or == ^ 
one lamp 123 brightness. The method of offering a duplex or two or more exposure by one lamp brightness is 
Z inedas fo.bws. The exposure time of a photodetector 80 can be adjusted by control «J™*™^ 
computer software. In a computer program, two spectrums of different exposure time are «**£££d 
sample 30. The sample front face 35 and the equipment which offers the hght source 120 are contacted 
Zol physically, for example, at least one photodetector 80 permeates the ^^^'^ ^ 
bench top method can go into the interior of a sample so that an operator may *^°^^ | ™ MWOe 
operation gestalt of high-speed packing / sorting is restricted to sending out or exposure of the hght source 
120 to the sample front face 35. consequently, in a limit of time amount, and usu. }■ " 
range of the light source 1 20 for several mm second. With the operation gestalt of high speed pack ng / 
soZ a sample can be exposed to two or more light source 120 brightness by carrying j^JJ^ 
passage of two or more photodetectors 80, such as two or more light sources 120, a photodetector zoo ana 
o h" pholoTetection equipments, or arranging more than one. In a hand-held operation JJ^Sd' 
when inspecting a fruits sample on the operator of an orchard, i.e., a fac.lrty, and a tree, only a restnctea 
number ofTtems can be sample in the concentration food miscellaneous-goods distribut.cn center from the 
product send out for packing/sorting, or each food general store. 

[t impossible to gain data in a 250-1 1 50nm wavelength field, only by using a dual brightness like two or more 
£ Tor Z or more exposure measurement, i.e., a desirable operation gestalt, or -dup e> < 
2nd spectrometer is required to cover a 250-499nm field while one spectrometer can be 
500-1 1 50nm field. It depends for required different light source brightness or the 

on the description of a sample and a detector 200. The spectrum acqu.red by the light source wrth detector 



200 higher exposure time of the longer one or higher brightness is Sony. ILX The S/N data which 51 1 or 
Toshiba 1201 was saturated with some detectors in the about 700-925nm detector pixel, and were excellent in 
about 500-699nm and about 926-1 150nm are generated. Thfe spectrum with short low brightness or exposure 
time is optimized so that good S/N data may be offered by 700-925nm. A 700-925nm field, 500-699nm, for 
example, a pigment, and chlorophyll, and a further 926-1 150nm field are needed for prediction of the exact 
hardness of fresh fruits and the saved fruits. It is known as a 250-499nm field, for example, a xanthophyll, and, 
as for the yellow pigment which absorbs light, the defect of hardness and a Brix, acidity, pH, a color, the 
interior, and the exterior etc. improves prediction of other parameters. High correlation is between the 
spectrum output of the sample 30 in a 926-1 150nm field, and moisture content It seems that the saved fruits 
have moisture content relatively higher than fresh fruits, and there is little dispersion of light. The chlorophyll 
and pigment of a sample 30 are predicted by correlation with the spectrum output 82 of the sample in a 250- 
699nm field, and its water field of long wave length is more more important for measurement of the exact 
hardness of the saved fruits as for this correlation so that it may be the most important for prediction of 
****** of fresh fruits. 
[0088] 

Association of carbon, hydrogen and oxygen, hydrogen and nitrogen, and oxygen, for example, the absorption 
band from (CH, OH, NH), includes 700-925nm field as well as the NIR wavelength field of the longer one. When 
protein is the important component in question, a 926-1 150nm field is the most serious. However, for example, 
the condition before the sprout of grain can be predicted by inspecting the sample output spectrum of a 500- 
699nm field. 
[0089] 

The desirable operation gestalt of equipment At least one light source 120 For example, it consists of sample 
holders 5 including other instruments and approaches of arranging sample sorting / packing conveyor 295 and 
a sample 30. At least one photodetector 80, i.e., the desirable photosensor of the optical fiber of an operation 
gestalt The signal which detected the spectrum output 82 of a sample undergone with spectrum measuring 
instruments, such as a detector 200 170, for example, the spectrometer accompanied by a CCD array etc., 
and was detected in this way Computer processing is carried out by CPU172 which has memory, and one or 
more descriptions of a sample are predicted by it as compared with the proofreading algorithm saved, i.e., the 
proofreading algorithm saved in CPU 172 memory. At least one light source 120 and at least one photodetector 
80 are arranged to the sample front face 35, and it enables it to detect dispersion and the absorption 
spectrum which are emitted from a sample. The arrangement, mounting tool, and approach of the bracket 
attachment implement 275, a bracket, and others which have been recognized are used, and the light source 
120, a photodetector 80, and the sample holder 5 are arranged. With a desirable operation gestalt, the light 
source 1 20 and a photosensor, or a photodetector 80 is arranged so that a photodetector 80 may be carried 
out electric shielding 84 from direct exposure to the light source 120, and it restricts a photodetector 80 to 
the detection or exposure of light transmitted from the light source 1 20 through the sample 30. The light 
source 120 covers the light source 120 from a photodetector 80, while it can fix to a cone form, other cups, or 
an electric shielding container and the light source 120 is directly exposed to a sample front face by this. Or a 
photodetector 80 can be fixed to electric shielding containers, such as a shielding material 84 or the perimeter 
shielding material 262, therefore a photodetector 80 can be covered from the light source 80, and a 
photodetector 80 can be made to expose only to the optical spectrum transmitted to the photodetector 80 
through the sample 30 from the light source 80. The spectrum 82 which a photodetector 80 detects, i.e., a 
signal output, has susceptibility in at least one spectrometer 170 or an optical spectrum as an input, and 
orientation is carried out to other instruments which have the function which carries out sink measurement of 
it. Two or more spectrometers 170 are used with a desirable operation gestalt. One spectrometer 170 
supervises the channel 82 of a sample, i.e., the output of a photodetector 80, and another spectrometer 170 
supervises the channel of criteria 120, i.e., the light source. If a lamp 123 is turned on / turned off between 
measurement, from the spectrum collected when lighting was ON, the spectrum collected in the condition that 
amendment of ambient light can be performed by both the photodetector 80 and the 120 light sources, for 
example, there is no light will be lengthened, and will be stabilized. Or the light source 120 can be made into an 
ON state, the box with which a shielding material 84, the circumference shielding material 262, for example, a 
lid, covering, or other light do not leak can be used, and ambient light can be deleted physically. The 
examination about electric shielding of the photodetector 80 which consisted of optical fibers is applied also to 
a photodetector 255, and use of the light sources other than a halogen lamp contains light emitting diode 257. 
[0090] 

Another alternate method which has two or more sample takeoff points, therefore has two or more 
photodetectors 80 as well as an optical fiber sensor converges all or some sample takeoff points, as shown in 



d rawing 4 , for example, it uses the input of a branch, gin, or two or more of other optical fiber spectrometers 
1 70 and returns it to one sample or the channel spectrometer 170 of a photodetector 80. The average 
spectrum used for the multiplex, i.e.. multiple, sample point 80. i.e.. a photodetector, raising focusing , of a 
sample 30. for example, a sampling being able to express a sample 30 better as a whole being able to Pleasure 
the multiplex points on a full conveyor belt etc. with a product by one spectrometer 170. therefore predicting 
average characteristics, such as a Brix. about all the samples 30 or 80 photodetectors is offered. 

With 1 a desirable operation gestalt, two or more spectrometers 170 or at least two spectrometers 170 are used 
for criteria and/or measurement. The spectrometer 1 70 used for the data collection of this invention uses the 
diffraction grating which shines by 750nm, and covers 500-1 1 50nm. Moreover, when a xanthophyll. for example, 
a yellow pigment, absorbs light, coverings of a visible region including the spectrometer 170 which operates in 
a 250-499nm wavelength field can be expanded, the information in the output 82 of the spectrum detected by 
1 000-1 100nm - repetitive information - containing - cutoff or a long wave - -when the passage filter is 
not being used, it has the absorption band which spreads to 500-550nm field, and 500-550nm of classifications 
or prediction performance about the anthocyanin which is red pigments is improved by this especially about 
hardness. 

Although the spectrometer 170 used for a desirable operation gestalt has the charge-coupled-device (CCD) 
array detector 200 which has 2048 pixels or a channel, it may use other array detectors 200, other 
photodetectors 80 containing other detector 200 sizes to array size, or other approaches of a detector size 
property so that it may be recognized by this contractor. One side supervises the brightness and wavelength 
output of the light source 120 directly between two spectrometers 170, the light source reference signal 81 is 
offered and this amends the drift of the ambient light mainly produced by the temperature change and aging of 
a lamp and a lamp, a detector, and electronic equipment The spectrometer 170 of another side can measure 
the lane where the photodetector 80 signal output 82 is received from one or more photodetectors 80 which 
sense the optical output from the multiplex point on the multiplex point on one sample 30, such as one or 
more locations on one or more samples 30 and/or a sample 30, for example, an apple etc. or an apple a grape, 
a cherry or the sample conveyor 295 of various samples 30. for example, it differs on packing/sorting lane by 
each additional spectrometer 170. Each photosensor 80 (a photodetector 255. other optical sensing 
equipments, or approach), for example, a photodetector. expresses with a desirable operation gestalt the 
location where it differs on the group of the separate sample 30, the same sample 30, or a sample 30 The 
spectrum from all the spectrometers 1 70 is acquired to coincidence with a desirable operation gestalt 
According to the type of spectrometer, A/D conversion can be performed to juxtaposition or a serial by each 
spectrometer (juxtaposition is desirable). Next, a computer processes a spectrum and generates an output. A 
current independent CPU computer is in-series, and processes a spectrum. A duplex CPU computer, two 
computers, or duplex signal-processing (DSP) hardware can be parallel, can perform spectrum processing, and 
can offer an output. 

[0093] . . ... 

With other operation gestaiten, it inspects from the samples 30. such as fruits containing an apple, the 
spectrum, i.e., the near infrared ray spectrum, from an about 250-1 150nm wavelength field. In this specific 
experiment, the reflexibility optical fiber probe was used as a photodetector 80 The spectrophotometer 170 
used for sensing of the collection 82 of data. i.e.. the spectrum output from a photodetector 80. is DSquared. 
Development LaGrande Although it was the model DPA 20 of Ore., it is recognized by this contractor that 
other spectrometers and spectrophotometers 170 may be used. The 5W halogen light source 120 and I an 
optical fiber photosensor are used for the spectrophotometer 1 70 which made reference, it detects the 
spectrum or output 82 from a sample 30, and provides spectrometer 170 with the photosensor signal input 82. 
Other lamps 123 or light sources 120, photosensors of further others, or photodetectors 80 may be 
substituted. With this operation gestalt, a charge-coupled device and the array detector 200 detect the 
photodetector signal input 82 to spectrometer 170. The output from a charge-coupled device and an array is 
processed as mentioned above. Hardness and a Brix were measured using MAGUNESU Taylor hardness 
("punching test") and the standard destructive procedure of refractometry, respectively. With this operation 
gestalt the array detector 200 can detect a NIR spectrum, and this can record or detect the data point of 
1024 The data point of 1024 is graduated 9 point using gauss smoothing, and carries out the 2nd derivative 
conversion after that using the "gap" size of nine points. The partial minimum square (PLS) recursion was 
used and the NIR spectrum of the 2nd derivative was made to correlate with a Brix and hardness. In order to 
guarantee that false correlation does not occur, the consensual validation approach which removes one was 
used and the standard error of the forecast was generated. Then, a process is repeated in it until it builds a 



predictive model in mutual drawing using all the samples except one, it predicts in it the Brix and hardness of a 
sample which were removed next and it predicts all samples in it Next, a check model can be used and a Brix 
and hardness can be predicted in un-destroying with, the strange whole fruits sample. This information shows 
which fruits [ harvest time and ] the decision of harvest is guided and fit refrigeration, whether fruits are 
classified into success or the rejected description about the taste of quality or a consumer, or which fruits are 
removed from sorting/ packing activity noting that the required description, for example, hardness, a Brix, a 
color, and other descriptions are not suited. 
[0094] 

This indication about equipment and the operation gestalt of an approach points to coincidence measurement 
and use of two or more spectral regions of a sample. Use of the NIR field which includes a chlorophyll 
absorption field and the O-H field of 950-1150 where absorptivity is high with this operation gestalt For 
example, the light source of a dual brightness, the light of at least two reinforcement, or two or more 
photodetectors 80 detect the light from a sample, It is attained by exposing samples, such as an apple, to the 
light source of two or more brightness, or exposing a photodetector 80 by two or more exposure time. 
Therefore, each photodetector 80 For example, a different spectrum is sensed by filtering between a sample 
30 and a photodetector 80 or between the output 82 of a photodetector 80, and the input of spectrometer 
170, and filtering one or more photodetectors 80. Drawing 1 shows the light source 120 with a filter which can 
expose a sample 30 to the brightness of a different light. Drawing 2 can show use of two or more 
photodetectors 80, and can detect the spectral region which changes with filtering between a sample 30 and a 
photodetector 80. The operation gestalt which exposes a sample to the brightness of two or more light is 
illustrated by drawing 3 A whose light sources are two or more individual wavelength LED 257. The brightness 
of the light source 120 is chosen so that a photodetector 80 may be provided with the optical output which 
generates the optimal S/N data in a desired spectral region. With the 1st pass, the light sources, such as the 
light source with lower brightness, are used, samples, such as an apple, are illuminated, and the data of a S/N 
ratio permissible in a 700-925nm field are gained. As for a spectrum, a noise becomes dominance, when 
wavelength is higher than this (> 925nm) or low «700nm). It is because low optical level is not useful. While 
brightness chooses the light source of the higher one, illuminates a sample and is saturated with the 2nd pass 
in a detector array in a 700-925nm field, the data of a S/N ratio permissible in a 500-600nm red-pigments 
field, a 600-699nm chlorophyll field, and a 926-1 OOOnm O-H field are gained. The data from each of two pass 
are equipped with the separate data input sent out to an analog-digital converter for computer processing. By 
the same spectrometer and same A/D, the sequential acquisition of the two spectrums is carried out at a 
bench top unit In the case of online, two spectrometers are used, and it has A/D with original each. At one 
operation gestalt, it is Ocean serially. The A/D card of the exterior of the computer offered from Optics is 
used. This process offers two or more channels to a date analysis machine, in order that software may 
analyze. At this operation gestalt, it is Ocean. The driver (below, it is called a driver) of Optics is MS "C" or 
Visual. An output is generated distinguishing the spectrum detected from one sample, or covering [ receive 
Basic, ] two data over a prediction algorithm. The display-control program or software of a computer needs for 
a driver to send out the spectrum combined periodically. Next, digital association generates the output display 
showing all the spectral ranges detected from each sample by standard display software. There may be two or 
more spectrum data for every sample. For example, a spectrum sampling protocol asks for the spectrum 
sample of 50 with each multiplex pass. For example, it asks for the separate spectrum sample of 50 with the 
pass which applies a fruits sample to the low brightness light source with the pass which applies the spectrum 
sample of 50, and a fruits sample to the high brightness light source. The sum total duration of each pass is 
determined by the rate of sorting/packing Rhine, and can be restricted to about 5 mses per sample. However, 
other sampling times and strategies are recognized to be the things included in the field which uses this 
invention indicated on these specifications by the type of all operation gestalten and samples. It is because a 
different sample and a different different operation gestalt are used. When the sample currently processed in 
sorting/packing Rhine is an apple, it is expected that the space between each continuous apple is small. The 
spectrum acquired before the space between apples and a sample, or an apple and from the backside is 
discarded. The spectrum data detected come out of a sample 30, express a part of sample 30, and constitute 
the way between the exposure point of the sample 30 by the light source 120, and the outlet point of the 
spectrum detected with a photodetector 80 as a sample, i.e., an apple, or other fruits move in the bottom of a 
photodetector 80. For example, the light which the photodetector 80 detected can judge this approach by 
mathematical check of each spectrum, such as an automatic check through a computer, in the thing from an 
apple, and the thing from the space of the empty between the apples of sorting/packing Rhine sample 
conveyor 295. This approach can also detect the first transition and back disadvantage of an apple with the 
photodetector 80 which has the output 82 to spectrometer 170 as an apple passes. The distinction for 



choosing from this data a specific spectrum sample which is expected to be from a sample or the central part 
of an apple, for example can be gfenerated. The mathematioal check (online) of each spectrum is used and it 
judges in the spectrum of a good apple, arfd the spectrum of the Rhine ingredient Therefore, a photodetector 
80 or a pickup fiber exposes the cycle detected with a'photodetector 80 only to ambient light, and it is 
constituted from the initial partition which has the* protection-from-light material 284 between a 
photodetector 80 and the light source 120 by each sample 30 in the sample conveyor 295 of sorting/packing 
Rhine. The first transition or the flank of an apple begins to appear, and a photodetector 80 can detect the 
spectrum output 82 from an apple as the protection-from-light material 284, such as a sample 30 285, for 
example, a curtain etc., is contacted and it moves in the bottom of it. If a sample 30 continues moving in the 
bottom of the protection-from-light material 284, a photodetector 80 will be exposed to the spectrum output 
82 from a sample 30 until the trailing edge or flank of a sample 30 moves to the point still exposed to the light 
source 1 20. Next, a sample 30 passes the protection-from-light material 284, and all the light from the light 
source 120 is between a photodetector 80 and the light source 120. It is come out and intercepted. Therefore, 
the initial spectrum which the photodetector 80 detected becomes the thing of the first transition or a flank as 
a sample 30 approaches a curtain 285. Middle spectrum measurement of the time of the initial time amount 
which the first transition of a sample 30 exposes to the light source 120, and the trailing edge or flank of a 
sample 30 being exposed to the light source 120 In order to detect the spectrum which expresses best the 
description of the optical spectrum output 82 from a sample 30 as the light source 120 illuminates a sample 
30, for example, an apple, other fruits or other O-H, C-H, or a N-H ingredient, The measurement in the case 
of having arranged the photodetector 80 or the optical pickup the optimal is included. In a desirable operation 
gestalt, in order to make data processing easy, the analog output 82 of a photodetector 80 is changed into 
digital data with an A/D card. As for a computer program or software, data test success or abandonment. 
When the acceptance standard of each spectrum sample 30 is the predetermined spectrum description 
determined with the spectrum output 82 a sample 30 is expected to be, for example, a sample 30 is an apple, 
criteria are detecting the 250-1 1 50nm spectrum included in the spectrum expected by the apple. It is 
recognized as detection of the space between the apples of sorting/packing Rhine not being an apple. This 
spectrum acquired with each sample 30 is the input of a prediction algorithm, as the flow chart of drawing 1 C 
shows. A photodetector 80 detects a multiplex spectrum, for example, the spectrum of 50, for every sample. 
The spectrum which does not agree the detected spectrum according to each on criteria as compared with 
the spectrum expected from a specific sample is discarded, for example, a computer program combines held 
spectrums, such as a sample of 40-50, and offers the spectrum used as the input of a prediction algorithm. By 
averaging the multiplex spectrum from the same apple and offering one average spectrum showing two or more 
points of an apple , for example , it can rotate to a clockwise rotation or a counterclockwise rotation to the 
travelling direction in sorting Rhine , and the measured value excellent in the direction of actuation of the 
counterclockwise rotation of a sample be show as an apple move by the sensor , therefore the rate of 
covering of the front face become still larger . if the average absorption spectrum of a sample is calculated, a 
recursion vector will be imposed on a spectrum (a vector — the dot product of multiplication minding). A 
recursion vector is acquired from a former proofreading activity, and is memorized by the computer. There is a 
separate recursion vector for every the parameter to predict, for example, hardness, and Brix. The processing 
result of the spectrum output 82 by the prediction algorithm determines the description a sample 30 is 
predicted to be. The description judged from the sample 30 according to individual, for example, an apple, and 
each of other fruits It is used for the handling of a sample 30, or the decision of disposal. This for example, in 1 
packing / sorting Rhine To the decision of sorting and packing, the description which the taste predicted by a 
color, size, hardness, acidity, and the Brix uses the various descriptions, and shows 2 bruises can start the 
approach of deleting the specific sample 30 from packing/sorting Rhine. 
[0095] 

Packing and sorting of an apple have high possibility of using two or more packing/ sorting lighting or light 
sources 1 20, and photodetectors 80 for every Rhine. When a sample 30 consists of small fruits, such as a 
cherry or a grape, there are two or more photosensors which have one or more light, and each cherry or grape 
according to individual cannot be inspected, but the tray of such smaller fruits can be inspected or inspected, 
and data can be collected from there. Data are acquired and tested every sample 30, it judges whether data 
correspond to predetermined criteria, and the data which suit predetermined criteria are chosen, and it is 
discarded when it does not suit predetermined criteria. The data which the photosensor received constitute 
the sum total spectrum which was combined with the degree and sampled. Next, the decision concerning a 
sample 30 in a sum total spectrum, such as decision of sorting/packing, is made [ a prediction algorithm ]. The 
comparison result of a sum total spectrum and a prediction algorithm provides an end use with a number or 
other outputs including the information for the sorting machine machine which a computer orders it. 



[0096] 

Even if dispersion of light is large, and absorbs 250-690nm ancl >950nm field has powerful absorption, data 
reproducible by good S/N are quickly acquirable with actuation of the light source 120. The lamp 123 of a 
desirable operation gestalt is a halogen lamp (12* volts and 75W). However, although there are such other light 
sources that offer light emitting diode, laser diode, a wavelength adjustable diode laser, a flash lamp, and the 
equivalent light source, and are well known by this contractor among other light sources which may be used, it 
is not restricted to this. A lamp is held on the standby electrical potential difference of 2 volts. When 
measuring, it raises to the electrical potential difference of a request of a lamp, and the lamp output 82 is 
stabilized and then a spectrum is acquired by slight delay. A lamp is lowered to a standby electrical potential 
difference after data acquisition. This procedure makes the life of a lamp extend and prevents combustion of a 
sample. In a high-speed activity, when using it with high-speed packing / sorting Rhine top or a harvester 
vessel, the lamp may always be on, light "a chopper", a shutter, other equivalent articles, or an approach can 
be used, and light can be sent out to the sample which passes only a predetermined period, for example. 
Actuation of the light source is important, when making a lamp life extend, reducing operation expenses and 
decreasing interruption of an activity. The electrical potential difference of a lamp 123 is made to go up and 
down, the life of a lamp 123 is held, and possibility of burning fruits is reduced. A standby electrical potential 
difference maintains the filament of a lamp 1 23 to an elevated temperature. A perimeter / indoor optical 
background measurement is performed, and a dark spectrum which contains ambient light is amended. This 
(suitably) is memorized and it lengthens from a sample and criteria so that there may be no contribution to the 
sample spectrum by ambient light which influences precision. Dual-brightness lighting is used, the precision of 
data is improved by less than 700nm a top [ nm 7 1925], and change of the optical path length by 2 dispersion 
is normalized, fruits with large duplex exposure time — small fruits raise the possibility of data upgrading. 
When two or more photodetectors 80 are used and each is arranged in distance which is different from a 
sample, possibility that the capacity to raise the data quality acquired in each whole part of an about 250nm - 
1150nm spectrum will increase is high. 
[0097] 

Other processes of determining a prediction algorithm included the criteria decision of the total acidity which 
used terminal point titration of the fruit juice which pH which used the electrode assumption extracted [ which 
extracted and criteria-determined ]. Correlation of a NIR spectrum and criteria data (pH and total acidity) was 
taken. The approach learned by these contractors, such as law, a minimum of the second power (PLS) of a 
part is used, and correlation with a NIR spectrum and selective parameters, such as pH, is determined. If 
correlation is established, PLS will be used and a recursion vector will be generated from a proofreading 
sample. Next, a sample property is predicted by using this recursion vector and taking the dot product of a 
sample spectrum and a recursion vector. Immediate execution of the NIR analysis can be carried out with fruit 
juice, and the very high correlation with a Brix, pH, and total acidity can be generated. The "immersion probe" 
of marketing which is available common goods from the company which participates in the manufacturer or 
process analysis of an optical fiber is used. In order to quantify a Brix, hardness, pH, and acidity, principal 
component analysis (PCA) was carried out by NIR spectrum data besides using PLS. PCA differs from PLS in 
that criteria data are unnecessary. Hard and soft [ of an apple ] and the height of Sample pH can be classified 
according to PCA. This classification algorithm is enough to attain the target of product separation. If PCA is 
used, the fruits of low quality can be removed from a batch, the fruits of the highest quality can be separated, 
and it can put into a highest-class class, boiling the fruits of low quality occasionally, carrying out, and having 
pH level higher than good fruits is observed. 
[0098] 

Other equivalent articles which drawing 4 shows other operation gestalten of an indication, for example, 
penetrate an optical fiber or light, At least one light source 120 penetrated by the transparency article, the 
sample 30 which has the sample front face 35, the input device which arranges the light from at least one light 
source 120 near a sample front face, By the arrangement article which formed at least one light source 120 
and at least one lighting detector at least one lighting detector and near the sample front face including the 
output device which arranges at least one lighting detector Can arrange to a front face with the spring of the 
arrangement article which gave bias to the front face of a sample, and for example, the pressure to a sample 
front face It is restricted according to the surface description of a sample, and/or the description of a 
measurements process by at least one light source 1 20 or at least one lighting detector, the front face of a 
sample receives damage with it, or a measurements process at high speed A pressure can be decreased when 
possible time amount is restricted to contact of each separate sample. Lighting is transmitted to a front face 
by at least one instrument or approach of measuring the lighting which is an optical fiber or other equivalent 
approaches, and was detected from the sample. In the indication of this specification, a broadband lamp is 



sufficient as the light source, and this generates a spectrum a halogen lamp or within the limits of 250 
1 1 50nm. With the equivalent device which has the filament of 2509 - 3500 kelvin absolute temperature, 
although it is good It is not restricted to ft but a.sample 30, the description predicted, and the operation 
gestalt to be used are embraced. At least one- instrument or approach which may use other broadband 
spectrum lamps and measures lighting Are good at the spectrometer which has at least one mput At least one 
spectrometer 1024 linearity array detectors may also be included. For example to this contractor Offering 
detection with such other equivalent detectors is recognized. At least one lighting detector Are good at other 
equivalent detectors including the optical pickup of an optical pickup fiber or an optical fiber. At least one 
lighting detector The spectrums which at least one spectrometer input receives are , co lected, and the sample 
of this operation gestalt is obtained from the physical description of the science radical of CH, NH and OH ^or 
hardness a consistency, a color, the interior, and an external defect. Moreover, the light source 120 may be 
equipped with two or more lighting fibers. Two or more lighting fibers can be arranged so that . : may become 
regufcr intervals from the lighting fiber with which two or more lighting fibers of each adjoin w rth th so perat on 
gestalt. and at least one lighting detector can be arranged at the core of the array of a lighting fiber wrthfc« 
operation gestalt. With the operation gestalt of this indication, two or more lighting fibers can be constituted 
from a lighting fiber of 32, and the light source 1 20 can be offered by two or more sources of lighting offered 
according to at least two light sources, such as a halogen lamp of for example, 5w. other equivalent light 
sources, or at least two 50W light sources. The source of lighting can consist of sources which have a 
focusing ellipsoidal reflector accompanied by a cooling fan. With this operation gestalt, when at least one 
lighting detector can be equipped with two or more photodetectors 80. this is arranged so that it may become 
regular intervals from the photodetector 80 with which each lighting detector adjoins, and arranging at east 
two light sources, this can be arranged at 45 degrees to the lighting detector in the array of for example, a 
lighting fiber. 22 lighting detectors can constitute two or more photodetectors 80 from the operat.cn gestalt of 
IT addition of this indication. The operation gestalt of this indication can be constrtuted from at least one light 
source 120 which consisted of halogen lamps of 5w. and at least one lighting detector is an independent 
detection fiber, and the light source 120 is put in the 30-degree distance side of a detection fiber to a sample 
30 and is arranged. When performing measurement on the front face of a sample at a non-contact ceremony, 
other operation gestalten The polarizing filter offered with an equivalent device which w,ll beu^to^ 
between the light source 1 20 and a sample if it is for example, a linearity polarizing filter or this oontracto -can 
be included. A polarizing filter in agreement can be arranged between at least one lighting detector and sample, 
and this can be offered with the linearity polarizing filter which rotated 90 degrees to the polanzing filter 
between the light source 120 and a sample. 
T00991 

The visible radiation line chosen for solving so that the approach mentioned above might contain a yellow 
pigment (250-499nm). red pigments (500-600nm) and green pigments, or the absorption band of chlorophyll 
(601-699nm) (250-699nm). Use wavelength with both NIR (700-1 150nm) rad.ations, and it .s made to correlate 
with the defect of a Brix. hardness, pH. acidity, a consistency, a color, the interior, and the exterior, and can 
perform using various equipments. 

Egh the desirable operation gestalt of this indication has been illustrated and explained, it is clear to this 
contractor that many modification and corrections can be made, without deviating from this indication in the 
largest mode. Therefore, as for an attached claim, all of these modification and corrections shall go into the 
true pneuma of an indication, and within the limits. 

Newmatter accompanied to CIP copending application from the un-temporary patent application 09th entitled 
"the equipment and the approach" of the March 13, 2000 application returned to Ozan.ch wh.ch M«J 
description of fruits and are made to correlate with visible / near infrared ray spectrum / No. 524,329 L0102J 
(Easy explanation of addition of a drawing) . 
Drawing 9 is the elevation showing the additional operation gestalt of this invention wh.ch actual y «hcjwirt 
least one photodetector 80 which has the output 82 to the spectrometer 17 which has a detector 200. There 
is a collimating lens 78 in the middle of at least one detector 80 and sample 30 The detector 80 arranged so 
that the light from a sample 30 may be detected. The case 250 which exists in the middle of the lamp 123 of 
the light source 120. the lamp 123 of the light source 120. and the sample 30 conveyed by sample conveyor 
295 By aperture 310, the lamp 123 of the light source 120 can illuminate a sample 30. The minimum optical 
shutter 300 which exists in the lamp 1 23 of the light source 1 20, and the middle of aperture 31 10. It is the 
operational optical shutter 300 by the shutter operation means. The shutter control means 305 which receives 
a control signal from CPU172 which has the shutter operation control output 307. The criteria optical 



transmission means 81 containing the optical fiber which receives a criteria optical output from the lamp 123 
of the light source 120. The criteria-optical shutter 301 which* exists in the lamp of the light source 120, and 
the middle of the criteria optical transmission„means JB1. It i^ the operational criteria optical shutter 301 by the 
shutter control means 305. The shutter control means 305 of the criteria optical shutter 301 which receives a 
control signal from CPU172 which has the shutter operation control output 307. A criteria optical transmission 
means 81 to provide spectrometer 170 with an input CPU172 which provides the lamp 123 of the light source 
1 20 with the lamp power output 1 25. Spectrometer 1 70 which receives an input from a criteria optical 
transmission means 81 to have the output 82 received as an input to CPU 172. The spectrometer output 82 
which can carry out A/D conversion and can form the input to CPU 172. Spectrometer 170 which receives an 
input from the detector output 82 received as an input to CPU172. The wearing means directed as the lamp 
1 23, the detector 80, the shutter 300, the shutter control means 305, the criteria optical transmission means 
81, and case 250 of the light source 120 as shown in other drawings. The input of the encoder / pulse 
generator 330 to CPU172 which offers the data of the sample conveyor 295 of operation. The computer 
program which operates CPU172 by data collection and the control function. 
[0103] 

Drawing 10 shows use of the spectrometer sensor which measures fruits and vegetables working on the 
sample conveyor 295. A sample 30 is illustrated with the contiguity sensing means 340. The sample conveyor 
295, a case 250, and a collimating lens 78 are actually shown. 
[0104] 

Drawing 1 0 A is the sectional view of drawing: 10 showing the contiguity sensing means 340 with the gestalt of 
a reflexibility means. 

Drawing 1 1 shows the method of carrying out reference measurement of the lamp 123 of the light source 120 
that the output of brightness and wavelength can also be gained using the reflective means 360. When 
performing reference measurement as an output from CPU172 as ordered by the reflective control means 308, 
the reflective means 360 can be inserted in a case 250 through aperture 310. CPU172 provides with actuation 
of a twice [ "n" ] as many increment as this or the sample conveyor 295 the device in which the control signal 
of the reflective control means 308 is driven with the rotary solenoid operated by the reflective location 
means 306, for example, a linearity actuator, or the means, for example, the electrical and electric equipment, 
air, a liquid, or other power means, when the existence of a sample 30 is detected through a means and there 
is [ of 30 sample ] nothing. 
[0105] 

It is shown that drawing 1 2 and drawing 13 insert the criteria means 430 the location which usually measures 
the actual sample 30, or near the mechanically. Although insertion is performed with the insertion means 
containing the actuator system 400, it is not restricted to it 
[0106] 

Drawing 1 4 and drawing 14 A shows a means to decrease the width of face of equipment structure, by 
equipping the distance side of a sample 30 with the lamp 123 of the light source 120, carrying out orientation 
of the spectrum from a sample 30 with the reflective means 360 and a lens 78, or the criteria optical 
transmission means 320, and receiving a spectrum through aperture 310. 
[0107] 

Drawing 15 and drawing 1 5 A shows the spectrum detection from samples other than individual increments, 
such as an apple, for example, a detector 80 receives an input including potato chips, it is in the condition that 
the output 82 of a photodetector is conveyed as an input of the detector 200 of spectrometer 1 70, and the 
lamp 123 of the light source 120 illuminates a sample. In this drawing, a lens 130 is illustrated between a 
sample 30 and a detector 80. The single detector 80 is shown in a detail with a filter 130 and a wearing means. 

[0108] 

CPU172 controlled by the computer program is not illustrated by drawing 10 and drawing 10 A, drawing 1 1 , 
drawing 1 2 , drawing 13 , drawing 14 , and drawing 14 A, drawing 1 5 , or drawing 1 5 A. It is because such 
structure will be understood if it is this contractor if other drawings shown on these specifications are seen. 
[0109] 

(Additional detailed explanation) 

(Outline of proofreading of visible / NIR sensor) 

Required proofreading is patent application 09th / No. 524,329, and is mentioned with the paragraph identified 
in the page/line as follows, that is, 1/18:3/ — 17, 22, and 

28;4/2;8/8;9/4:9/1 4:1 2/1 6;16/8;22/5;31/21;33/1 9:39/10; — they are 43/4;47/1;52 / 13 grades. Proofreading 
of the degree of normality of spectrometer and a quality sensor includes visible and building [ of each fruits or 



veg etab,es ] the a. g o ri th m which makes a near infrared <*J^£Z£ ZS^ZXSS 
is, they are an internal hazard ordefects'. such as a Bnx an aci d taste, a malic- 

solid-state content is included, not restricted to-th.s). aq.drty ^jJ^^SiSl to this). pH. hardness 
aoid content, a citric-acid content, or a tartarfc-acd content « included not restr cted t . p 
(although crisp or a degree of hardness is include* not r.stnc ed gs ^ 

heart, and invasion of an insect Furthermore, each property data collected ^above ^ ^ 

That is. the ratio of a sugar content and an ac.d content is used, the rat* cferfj* two. That is, it 

sweet taste/acid taste is more often predicts dan, joint data .are us* <rm« from * ^ ^ ^ 

is the sugar content, the acid content, pH, the hardness, the color, the extenor, 

more often predicting eating quality. 

Ki / NIR sensor is built into packing, sorting, and carrier system, data ^^^^^ " 
product location, and collection of sample data, criteria, and standard.zat.cn data ,s opt.rn.zed) 

Sout sensing of the sample data containing the existence of a Ts^X^Zt 
identified in the page/line of this patent as follows. That ,s. rt .m ^^JSwfcr measurement of fruits 
system of sorting and a packing warehouse, workmg us.ng a '^T^^^ follows . The location of the 
and vegetables is illustrated by dx^ingJO and drawn^JO A, and one or more of the 

sample 30 to the existence and the spectrum measure »^ ' 3 30,it is included in the 

following means. 1) For example, it is provided by the •^"'^J^"^ positioning means which 
sample conveyor 295 and sample 30 pos.tjon.ng « ^ e|e( £ons or digital signals, 

detect actuation of the sample conveyor 295 prov.de CPU1 72 _ wrt* i one *m so 
and by computer program control, start a control s.gnal. and this s ^ 2™°^ f or examp , e> a digital 
that it may see by drawing 9 . 2) Use a computer program <^ WJ^SJ ^ ^cation optima, for 
signal processor, inspect the spectrum itself ;utomat,cally «nd ^ sensingmea ns 340 known 

spectrum measurement of the sample 30 under "j^^^^,^ 1 ^ 341. including 
also as object existence sensors, such as a penetrate ^^^^i or the location of a product 
proximity sensors, such as MAG. induction. light, and ' M ^.™*^° top ], That is. the 

[ as opposed to the NIR sensor 80. for example a photodetecto .n a sorting Hhm P 
information about a direction or a location and/or the s.z< .of ««^^^U processing-object 
sensing means 340 and its use are general knowledge for ^^^^^^^ . cup. a pocket, or 
existence sensing. It arranges to the die length of lha ^ 80 for example, a detector. - 1. 

a conveyor belt the contigurty sensing means 340 J^™™%T1 cup , a pocket , or the demarcated die 
2. and 3 ~ It is shown whether the space of ... or n empty for «^.><« P amQUnt whjcn 

length of a known conveyor belt ex,sts continuously ^rther 1 nd ^ Qan be made r many ]. 

performs a dark spectrum, a criteria spectrum, and/or a c ,ter "T^J™^ J, is judge d over the die 
One or more above-mentioned approaches are used, and the ex.stence ot a samp j ^ 

.ength by which sample conveyor 295 specific ^^^^^S^ input of the 
near infrared ray spectrum was acqu.red. offered the output I 2 .of a transmission means 
detector 200 of spectrometer 170. atta.ned such optaoal collect J^ 1 *™ 30 can be transmitted 

containing a collimating lens 78 and/or an opfcal fiber and '^acted * * e s am * & 
to the detector 200 of spectrometer 1 70 as a sample 30 passes sue a a dark spectrum which 

sample 30 exists. When a sample 30 does not ex,st. stab a n d e «^^ m "J the bright P ness and color 
performed and mentioned other reference m « asureme .^ / proofreading sample is 

output of a lamp), and a criterion / proofread.ng sample. ^ description in which known 

good at the organic materia, which has an ^J^ m »^?££^ exist'eontains the 
iteration is possible. Although the measurement earned ?*™°"* S *™* meters 170 which is not 
measurement of the dark current of the detector 200 of one or mo e spectrom eter ^ , ?0 of a 

restricted to it although the measurement 2 sa ^fifi^™ in lded and three criterion, a 
criteria spectrum (brightness and wavelength) of the 1 I.ght source are > inciuae 
proofreading sample, a filter 130, or an ingredient, it is not restneted to it 

KLition of a lamp spectrum forjudging a criteria °f ~ 

spectrum from a detector.) The absorption spectrum of a product is calculated oy 

spectrum and a dark spectrum with a sample spectrum. 

T° e Irene „ criteria. , base,™, and a da* speotrum is mentioned wKn the paragraph identtfed in the 



page/line as follows of this patent They are 12/18;39/10;52 / 14 grades. The reference measurement value 
which took change of light source brightness or a color output into consideration It can gain using other means 
to transmit the criteria optical transmission means 3^0, for example, "a bundle of a forked optical fiber, an 
optical pipeline, or light. The common edge 322 offers the input to the criteria spectrometer 1 70, in a forked 
case, it is equipped with each by the means apd it puis one or more branching edges 81 into the ****** 
optical transmission means 320 at M of the light from the lamp 1 23 of the light source 1 20. An optical shutter 
300 is arranged between the lamp of each light source 120, and each criteria optical transmission means 320. 
at least one optical shutter 300 — the shutter control means 305 — separate — it can open and close — this 
— for example, a linearity actuator or rotary solenoid — or it includes mechanical, a fluid pressure device, or 
driving by the all at once. 
[0114] 

The lamp 123 of each light source 120 of a system is measured separately, and based on the profile of the 
brightness memorized and a wavelength spectrum, it is with obstacles or can judge whether exchange is 
needed soon. It is used as a criteria spectrum for calculating the absorption (or log1/R) spectrum which is 
proportional to concentration (for example, a percent Brix, acidity, or the number of pounds of hardness etc.) 
about the joint brightness from the criteria optical transmission means 320. 
[0115] 

If the optical shutter 330 of the criteria optical transmission means 320 is closed altogether, the dark current 
(condition without light) of the detector 200 of spectrometer 170 can be measured. The dark current mainly 
needs to be influenced of temperature, needs to measure it periodically, and lengthens the brightness value in 
the pixel of each wavelength (or detector) from the criteria spectrum gained in the state of shutter 330 
disconnection. 
[0116] 

The dark current of the detector 200 of the sample spectrometer 170 must be periodically measured, also 
where the optical shutter 330 arranged between the light source and a sample 30 between a sample 30 and 
the optical collection fiber of sample spectrometer seen as a detector 80 and a detector output 82 on these 
specifications or between an optical collection fiber and spectrometer 170 is closed. The dark current of the 
sample spectrometer 170 must be lengthened like reference measurement from the sample spectrum gained in 
the state of shutter 330 disconnection. Where the spectrometer used for measurement of the lamp 123 of the 
light source 120 and the spectrometer 170 used in order to acquire the spectrum output 82 of a detector 80 
further are processed by CPU172 of computer program control with an algorithm to characterize a sample 30, 
please understand that reference measurement must be performed. 
[0117] 

Drawing 9 actually shows the reference measurement which uses a shutter means. Drawing 9 is the elevation 
showing the operation gestalt of an addition of this invention, and at least one photodetector 80 actually 
shows that it has at least one output 82 to at least one spectrometer 170 which has at least one detector 
200. There is at least one collimating lens 78 in the middle of at least one photodetector 80 and sample 30. At 
least one photodetector 80 is arranged so that the light from a sample 30 may be detected. There are the 
lamp 123 of at least one light source 120 and an electric shielding means in the middle of the sample 30 
conveyed by the lamp 1 23 and the sample conveyor 295 of at least one light source 1 20. By at least one 
aperture 310 of an electric shielding means, the lamp 123 of at least one light source 120 can illuminate a 
sample 30. It could understand, if it is this contractor of instrument containment that the case or container of 
an instrument becomes a means to equip with the element of indicated invention in all operation gestalten. A 
case 250 should understand that this invention can be provided with electric shielding and a wearing means. At 
least one light interruption means which exists in the middle of the lamp 123 of at least one light source 120, 
and at least one aperture 310. For example, the light interruption means offered by optical shutter 300 means. 
At least one optical shutter 300 operated by at least one shutter control means 305, for example, a linearity 
actuator, and rotary solenoid are other shutter means including the liquid crystal screen which is operated by 
the means, for example, drives mechanically with the electrical and electric equipment, pneumatic pressure, 
fluid pressure, or other power means, or is operated by the means. At least one shutter control means 305 
which receives a control signal from at least one CPU 172 which has at least one shutter operation control 
output 307. For example, at least one criteria light electrical transmission means 81 to receive a criteria 
optical output from the lamp 1 23 of at least one light source 1 20 including the optical fiber containing the 
optical fiber of a branch. For example, at least one criteria light interruption means which consists of shutters 
301 and exists in the middle of the lamp 123 of at least one light source 120, and at least one criteria optical 
transmission means 81. Other shutter means including the liquid crystal screen which drives mechanically with 
the linearity actuator operated by at least one shutter control means 305 by at least one operational criteria 



optical shutter 301, for example, a means, or rotary solenoid, for example, the electrical and electric 
equipment, pneumatic pressure, fluid pressure, or other po.wer means, or is operated by the means. The 
shutter control means 305 of at teast one criteria optical shutter 301 which receives a control signal from at 
least one CPU172 which has at least one shutter operation control output 307. At least one criteria optical 
transmission means 81 to provide the detector 200 of at; least one spectrometer 170 with an input. At least 
one CPU 172 which provides the lamp 123 of at least one light source 120 with at least one lamp power output 
1 25. At least one spectrometer 1 70 which receives an input from at least one criteria optical transmission 
means 81 to have at least one output 82 received as an input to at least one CPU172. The output 82 of the 
spectrometer which can carry out A/D conversion and can form the input to at least one CPU172. At least 
one spectrometer 170 which receives an input from at least one detector output 82 received as an input to at 
least one CPU172. The output 82 of the spectrometer which can carry out A/D conversion and can form the 
input to at least one CPU172. The lamp 123 of the light source 120, a detector 80, a shutter 300, the shutter 
control means 305, the criteria optical transmission means 81, and the wearing means to a case 250. The input 
of the encoder / pulse generator 330 to CPU172 which offers the data of the sample conveyor 295 of 
operation. The computer program which operates CPU 172 by data collection and the control function. 
[0118] 

Although the reference measurement of the brightness of the lamp 1 23 of the light source 1 20 and a 
wavelength output can also be gained using the reflective means 360 so that it may see by drawing 1 1 , this 
stoops down, for example or other reflection or a diffusion ingredient, for example, the aluminum made rude, 
gold, Spectralon (trademark), Teflon, ground glass, and steel are included, it is not restricted to this. The 
reflective means 360 is arranged so that it may reflect in the detector 80 which has the output 82 whose 
detector 200 of spectrometer 170 receives the light of the lamp 123 of the light source 120. A collimating lens 
78 may be arranged between a detector 80 and the light reflected with the reflective means 360. For example, 
when carrying out reference measurement as the reflective control means 308 ordered as an output from 
CPU172, when a case 250 was used, the reflective means 360 can be inserted and arranged through aperture 
310. When CPU 172 detects the existence of a sample 30 through a means and a sample 30 does not exist, 
actuation of "n" twice increment or the sample conveyor 295 provides with the control signal of the reflective 
control means 308 the reflective location means 306, such as a linearity actuator operated by driving 
mechanically with the electrical and electric equipment, pneumatic pressure, fluid pressure, or other power 
means etc., or rotary solenoid. If reference measurement is ended and spectrum measurement of a sample 30 
is resumed, the reflective means 360 can retreat as ordered it from the reflective control means 308 as an 
output from CPU 172. 
[0119] 

As the light reflex or diffuser for gaining a criteria spectrum is also seen by drawing 12 and drawing 13 , it can 
gain by inserting the criteria means 430 the location where the actual sample 30 is usually measured, or near 
the mechanically, and the location is between the lamp 123 of the light source 120, and the criteria optical 
transmission means 320 which leads to the detector 200 of the sample detector 1 70. Insertion is performed 
with an insertion means, if this receives a control signal or a means which this contractor including the control 
signal or means offered from CPU 172 recognizes, an actuator 410 will be operated, and although escape 421 
and the actuator system 400 which is carried out retreat 422 and which is thing G Made are included so that 
drawing 12 and drawing 13 may look at a piston 420, it is not restricted to this. For example, power including 
the electrical and electric equipment, pneumatic pressure, fluid pressure, and other means is offered, and an 
actuator is operated with a power means of communication 440 so that I may be understood, if it is this 
contractor. 
[0120] 

CPU172 controlled by the computer program is not illustrated by drawing 10 and drawing 10 A, drawing 1 1 , 
drawing 1 2 , or drawing 13 . It is because such structure will be understood if it is this contractor if other 
drawings shown on these specifications are seen. 

[0121] . . >N 

(Measurement of all products is attained (an error by local measurement is made the minimum); 

In order to improve measurement of the whole product, the lamp 123 of the two or more light sources 120 

and/or 80 points of detection are used. Although a product can be measured in the state of rotation or 

nonrotation and rotation measurement makes measurement of all products improve generally, nonrotation 

measurement raises accuracy and the spectrum noise introduced by actuation is decreased. 

[0122] 

Two or more spectrums are acquired and each expresses the different measuring point or different area on a 
product as one fruits or the vegetable sample 30 passes the spectrum acquisition point. 



[0123] 

(A signal-to-noise ratio and accuracy are made the optimal with the product of large and small size) 
In order to judge the size or weight of each fruits or the vegetable safmple 30, one or more means can be used, 
although a means to judge product size include yse other size sensors based on a general MAG , induction , 
light , a light reflex , or two or more beam of li^ght curtains in use the data of the weight separately judged in 
one industry using the common sensor or mass , 2 ( from camera or CCD image ) color selector , or a 
defective selector f and industry besides 3 , it be restrict to this . Next, use the relative size of a sample 30 
and the spectrum acquisition parameter or the quantity of light of hardware is adjusted (the size of aperture 
310 is changed). Improve a signahto-noise-ratio spectrum with the large sample 30, or prevent the saturation 
of the detector 80 by light with the small product sample 30. Or the both are carried out, for example, with the 
large product sample 30, it is long, and exposure or the reset time of a detector 80 can be short set up with a 
small product 
[0124] 

(The accuracy of inspection of two or more spectrums of each, collected from one product, is improved, and 
low quality or "outlying-observation" spectrum is removed.) Next, an absent spectrum is calculated from the 
raw data collected about dark, criteria, and a sample. 
[0125] 

next, each product sample 30 — each spectrum of each of a series of acquired spectrums which came out of, 
respectively is inspected by the computer program or the programmed hardware. The spectrum of low quality 
is deleted from the batch of this spectrum, and uses the remaining spectrums for prediction of a component or 
a property. The spectrum with which the product was held is combined with suitable criteria and dark current 
measured value, and an absorption spectrum is generated as follows. 
[0126] 

Absorption spectrum =-log10 [(sample brightness spectrum-sample dark current spectrum) /(criteria 
brightness spectrum-criteria dark current spectrum)], i.e., an absorption spectrum, is equal to the logarithm (a 
bottom is 10) of minus of the ratio of the sample spectrum which amended the dark current, and the criteria 
spectrum which carried out dark current amendment 
[0127] 

Next, all the absorption spectrums of each product sample 30 are combined, and the average absorbance 
spectrum of a product sample is generated. Now, this average absorbance spectrum can be used and a 
component or a property in question can be calculated based on the proofreading algorithm memorized before. 
Or each absorbance spectrum can be separately used with the proofreading algorithm memorized before, the 
component in question or two or more results of a property can be calculated about each product, all values 
can be totaled after that, and the average of the component calculated by dividing by the number of the 
absorbance spectrums which used the sum total, or a property can be judged. 
[0128] 

(How to measure the importance of the connection location of a sample and a product, when visible / NIR data 

are collected in the same location measured with the criteria technique of a laboratory) 

Proofreading is performed as follows. 1) measure the spectrum of the product sample 30, memorize an 

absorbance spectrum (finishing [ dark current / criteria and / amendment ]), and perform standard laboratory 

measurement (destructive [ carry out / it is alike occasionally and / and ]) with 2 ****** sample 30. 

Notes:NIR For a success of law, it is important that it is the same as the part which the part of the sample 30 

asked between the photodetectors 80 connected with the lamp 123 of the light source 120 and the optical 

collection detector 200, for example, the detector of spectrometer 1 70, measured with the standard laboratory 

technique. 

[0129] 

By many sample conveyors 295 used by sorting of fruits and vegetables, and the whole packing activity, a 
product can pass a NIR measuring point in the state of rotation or nonrotation. when collecting absorbance 
spectrums from a product in the condition of having rotated, the exact location of one measurement (one 
spectrum) must not usually be known, therefore the whole product (one local spot — not but) must be 
analyzed about a component or a property in question. (Using measurement of the rotating product) When 
building a proofreading algorithm by this approach, all the remaining spectrums about each product of that are 
averaged, an average absorbance spectrum is generated, and the component or property of all products is 
assigned to this one absorbance spectrum. 
[0130] 

Most of fruits and vegetables are heterogeneous, and since component level changes with locations, it is 
desirable to develop a proofreading model with the product sample 30 which is not rotating so that each 



acquired spectrum may be a thing from the known physical location of the product sample 30. Next, laboratory 
measurement is carried out in the part of the same product sample 30 as having acquired the spectrum for 
laboratory measurement. When using this^ procedure, before laboratory analysis, fruits or the vegetable sample 
30 whole is separated, for example, it can cut or slice.to'a small bottom part. The bottom part of the smaller 
one of this corresponds to the NIR data collected in the^ame location in the product sample 30, respectively, 
and small, the time amount of NIR data acquisition can respond to measurement of the large product sample 
30, and it can be adjusted so that it may shorten or extend, respectively. In this case, each bottom part of the 
product sample 30 has one or more spectrums in relation to that specific location. Next, the component or 
property judged in the laboratory is assigned to each spectrum from a specific location. 
[0131] 

(Before carrying out statistical correlation analysis and proofreading modern construction, mathematical 
processing is carried out by the absorbance spectrum.) 

An absorbance spectrum is pretreated using a bottle and a smoothing function. Next, the partial minimum 
square analysis (or the deformation of a dividing direct standardization etc.) is used, and the seriousness of 
the failure of a Brix, acidity, pH, hardness, a color, the interior, or the exterior, a type, eating quality, etc. make 
the processed absorbance spectrum correlate with the component and characteristic value which were 
assigned. 
[0132] 

(How to make the minimum a measurement size required for development of a proofreading model) 
The following approaches can be used in order to make the number of required proofreading samples into the 
minimum. 1) Collect spectrums with all the test samples 30, and carry out principal component analysis (PCA) 
by the absorbance spectrum before 2 destructive laboratory measurement 3) — a degree — the synthetic 
score plots (for example, the 1 pair of score score 2, the 3 pairs of score score 4, etc.) from PCA — 
generating — 4 — as a random approach and a group The subset (for example, 40% of the original 
measurement size) of the original sample is chosen from a score plot by choosing the sample which generates 
the same range of a score value, an average, and standard deviation as compared with all the groups of the 
original sample 30. 
[0133] 

Especially with the agricultural product sample 30 from which a presentation may change with the conditions 
and versatility of growth, in order to maintain a measurement accuracy, it is necessary to update proofreading 
periodically. Since the updating activity of proofreading is done the minimum, some approaches can be used. It 
can judge whether since fruits or the vegetable sample 30 is analyzed in packing and a sorting warehouse, 
rating of the potential renewal sample 30 of proofreading is in a sample by inspecting visible [ its ] / near 
infrared ray spectrum by software. The good renewal sample 30 of proofreading reaches the range same to a 
high component value as the score value of the original sample 30 from a low component value. 
[Brief Description of the Drawings] 

[Drawing 1] The conceptual diagram showing 1 operation gestalt of the equipment for measuring the property 
of fruit and relating mutually by the spectrum which combined the visible-ray spectrum and the near infrared 
ray spectrum. 

[ Drawing 1 A] The sectional side elevation of drawing 1. 

[Drawing 1 B] The sectional side elevation of drawing 1. 

[Drawing 1 C] The flow chart which shows the approach of this invention. 

[Drawing 1 D] The flow chart which shows an approach and equipment equipped with the light source which 
irradiates a sample. 

[Drawing 1 E] The flow chart which shows the approach of showing the light source as the light source of a 
broadband like the tungsten halogen lamp which irradiates a sample, and equipment. 
[Drawing 1 F] The flow chart for explaining the approach and equipment of this invention which are turned 
[ which turn on and are sequential-lit ] on since a sample is irradiated and in which the light source which 
consists of light emitting diode (LED) of each wavelength is shown. 

[Drawing 2] The top top view showing the light source containing at least one photodetector. 
[Drawing 2 A] The partial elevation of drawing 2 at the time of removing a sample. 
[Drawing 2 B] The top top view showing the one light source. 
[Drawing 2 C] The elevation of drawing 2 B. 

[Drawing 2 D] The elevation showing a part of drawing 2 C which shows the electric shielding approach and 
equipment which make the configuration of other shielding articles which pointed to the photodetector. 
[Drawing 2 E] The enlarged drawing showing the detail of the shielding device between the photodetector of 
drawing 2, and a sample. 



[Drawing 3] The top top view showing the light source and other operation gestalten of a photodetector 
configuration. « ■ 

[Drawing 3 A] The mimetic diagram showing a, part of, drawing 3. 
[Drawing 3 B] The mimetic diagram showing a part of drawing 3. 

[Drawing 4] It is the top top view showing thejight source and other operation gestalten of a photodetector 
configuration. 

[Drawing 5] The mimetic diagram showing the light source and the photodetector which are constituted in the 
sampling head. 

[Drawing 5 A] The side elevation showing the sample located on the sampling head of drawing 5. 
[Drawing 5 B] The mimetic diagram showing 1 operation gestalt of drawing 5. 

[Drawing 5 C] The enlarged drawing showing a part of drawing 5 B of photodetector 255 with a filter 1 30 array. 

[Drawing 5 D] The mimetic diagram showing the operation gestalt of drawing 5. 
[Drawing 5 E] The sectional view of photodetector 255 array of drawing 5 D. 
[Drawing 6] It is the top view of the crowning of other operation gestalten of this invention. 
[Drawing 6 A] The sectional view of drawing 6 showing a sampling head. 

[Drawing 6 B] The elevation showing other operation gestalten of an indication of this invention, and the 
operation gestalt of drawing 6. 

[Drawing 6 C] The top view of the operation gestalt of drawing 6 B. 

[Drawing 6 D] Partial detail . drawing from drawing 6 B showing the photodetector, light source input, and 
photodetector output which are located in the long distance near the light source, a lamp, a light source fixed 
component, a case, a sampling head, and the light source. 

[Drawing 6 E] It is the elevation of the operation gestalt of this invention of drawing 6. 
[Drawing 6 F] It is the partial detail drawing of drawing 6 E. 
[Drawing 7] The side elevation showing other operation gestalten. 
[Drawing 7 A] The partial elevation of drawing 7. 

[Drawing 7 B] The partial elevation of drawing 7 showing a photodetector and a sample migration system, a 
bracket attachment implement, a photodetector fixture, a photodetector output, spectrometer, and a detector 
when a sample moves in the direction of a photodetector in the bottom of it. 
[Drawing 7 C] The elevation showing two or more photodetectors 80. 

[Drawing 7 D] The partial enlarged drawing from drawing 7 C showing the lamp 123 which has turned to a 
direction which illuminates a sample from a side face. 

[Drawing 7 E] The partial enlarged drawing from drawing 7 C showing one in a photodetector 80. 

[Drawing 8] The side elevation showing other operation gestalten of the equipment of drawing 7. 

[Drawing 8 A] The partial elevation of drawing 8 in which a samples moving, contacting shielding for light and 

showing shielding for light at the time of being located in the bottom of it and at least one curtain, the light 

source, and a sample migration system. 

[Drawing 8 B] The partial elevation of drawing 8 showing shielding for light at the time of a sample moving, 
contacting shielding for light and being located in the bottom of it, at least one curtain, a photodetector, and a 
sample migration system. 

[Drawing 9] The elevation showing the additional operation gestalt of this invention. 

[Drawing 10] The mimetic diagram showing use of the spectrometer sensor which measures fruits apd 

vegetables working on the sample conveyor 295. 

[Drawing 10 A] The sectional view of drawing 10 showing the contiguity sensing means 340 with the gestalt of 
a reflexibility means. 

[Drawing 1 1] The mimetic diagram which can also gain the output of brightness and wavelength using the 
reflective means 360 and in which showing how to carry out reference measurement of the lamp 123 of the 
light source 1 20. 
[Drawing 12] 

The side elevation showing the location which usually measures the actual sample 30, or the actuation which 
inserts the criteria means 430 near the mechanically. 

[Drawing 1 3] The side elevation showing the location which usually measures the actual sample 30, or the 
actuation which inserts the criteria means 430 near the mechanically. 

[Drawing 14] The mimetic diagram showing a means to decrease the width of face of equipment structure by 
equipping the distance side of a sample 30 with the lamp 123 of the light source 120, carrying out orientation 
of the spectrum from a sample 30 with the reflective means 360 and a lens 78, or the criteria optical 
transmission means 320, and receiving a spectrum through aperture 310. 



[Drawing 14 A] The mimetic diagram showing a means to decrease the width of face of equipment structure by 
equipping the distance side of a-sample 30 with the lamp 123 of the light source 120, carrying out orientation 
of the spectrum from a sample 30 with the reflective means 360 and a lens 78, or the criteria optical 
transmission means 320, and receiving a spectrum through aperture 310. 

[Drawing 15] The mimetic diagram showing the single dejtector 80 in a detail with a filter 130 and a wearing 
means. 

[Drawing 15 A] The mimetic diagram showing the single detector 80 in a detail with a filter 130 and a wearing 
means. 
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3 3 !5&©gg. 

[R$13 5] A. te^X*!? h )Vi3£Zt/*.1t\t&m7.'<{r h )l>*$£Zf 

[ f» # JS 3 6 ] A. • V>X7 8, fei^Sfcttiili 

. tiffg!E^&#:x'<^ fd^-? i 7 o © & m g§ 2 o o^©t&ia-y->7 p ;i/3 Ot 

^UfcJtil7>y©^©JR*t ; 1* > 7 J!/ 3 0 a* # ft L V> }§ £ C » 3£ ^ M 7 



C 9 ) 4$S2 003-527594 

3 fc * (C . &<D&mmjg.ififrt>tl ; yyyjMfilf&Lfs.^ « •& , T E © «!l St . 

ir & b *> . i) ifrEftiigos^T.^i'Mi, ( » g *f & ft ) © as £ , 2) u- > 7 ;p 
•^no^-^i 7ofe±i5Sip7.^^hD^-^i 7 o *£tr*t, cine 
k: ib :£ s n & t» i ^sfctt^scrox^^ ha^-iS' i 7 o © & m gg 2 o o vrnm 

ffi ( ft © *S v> # f§ ) ONt.'S) mm £ tz tt&lEV > 7 )l £ tc \t 7 -< )l> ? 1 3 0 
tfi*«3 7] A. ftM5>>7«g££te£5-UJ^rt©S*iS}S(!l5£ji:©g 

t*$etcwrsit^^2ia«©*fe. 

[ B # S 3 8 ] A. tfffES?P^esl^g:i:bT>t75"ry\*$^ffl-r-5»^ 
S3 7E«©Jffi. 

137 E«©2; &. 

[|*S4oi a. w ffi ft 2i 7 > y & s © ft £ «• a* , wimmmyt&m.^& 

tcAStSutiJTtSiai:., »B*I5>^oi,i:5i: 1 iitrE»*ftei£^ 

i»**4i] a. sftss^ >y tsgmxtem^wctomtz. 'j>tz<t 

U^o->ty^Sit5I8i. -> +• y 9 M m ¥ Wl \z i. 0 , f& E *i> fc < £ fc 
[»*142] A. f ESf hD^-^tiO, & ft li 7 > :/ £ g"J 

ArKadje-r^ist. e s *p x ^ ^ hn^-^oHj^staEn^a-^fiaiffli 
cpui;A*t5igt, Hfriacpurttc. & ft as ? > 7 © W B *f i& ft x * ij y 

S2pX^i? h D^-^ffltUAtttgtSiat. WEit«E*»5. Iff E ft ill 7 > y 
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[ifl4 3] A. ■ «<«*.«. ?***fc«Bt***:ttHS©# 
>HOH»*(f) tcMUTiEiSMT'fcSKiR ( * fc tt . *f » 1 / R ) X * * h * ' 
ME&UUfcX^ Ml^gifX^ hJl/tLT^ffitSI 

[1*3144] A. StSliPitEg¥t«)t<Tffl)E-/v;nii;5I 
gi, sSfax^i'hn^-^lTOO^aillZOOCBtS* ( ft ** & V» tt 8 ) © 
SH^^WtgtcT-i.XSi:. SSI ( * fc tt . ^ffigg) KJt*8t:?T. iE 

Bt«ffi*.fco:-e-©^s^a!i^-r«.iSi:- t9K»is£i'fci**8S£> -> * •> * 3 3 

ft CD ^ & o 

[ H # 3i 4 5 ] A. SJpX^^hn^-^cottl^i. ^>^Jl'-X'<n 
□ *- *©ffl^T£Sl*«tfc£S!l5£-f5Ig£:, j& i8c 3i & l£ <k <3 . iitr IB S X ^ 

t^Igt. iff E S *P X <^ ? ha^-?oWAtiEt>^Jl' • x ^ ? h n * - 

* & , siEn^ta-^ '^DyjAMicpucx^rsiit. it e a £ u 

WIE-y->y^ • X ^ ? hD>i-^i>5il?l<IgtS^tt»*S3 7 IS ©■ © :£ 

a. 

[1*^46] A. 4>ft<ifclOffltftffl»2 0 0&^f^'>^<tfcl 
OWX^i' hn^-M 7 OC, ^>&< tt) lOCDffi* 8 2$tt5*!S<i:ti 
lt)©3tttffl«8 0 t . |f(IB'>fe< <hfclO©ft&ffi§§8 0 tit>7 K ;i/3 0 <h © 
^©'>7i<i: ! fel^©3'J/-X'( , >^ - k > X 7 8 £ , ttl&V > 7 )l 3 0 ?> 

0 % * * wr 5fc»c«*anTv>*ttE^ft< 1 1> i ^ © ft & ffl ^ 8 ot. '> 

& < t t) 1 O © ft Jg 1 2 0 5 > 7 1 2 3t, Bff!H'>£< tfc 1 "3 © ft & 1 2 0 5 

>yi 2 3H>^iH o toBojeaRf at. #r e 4> & < 1 1> i © # a i 

2 05>^1 2 3CJ:D. t Et > /Jl'* I WT§ 5 i 5 I: t 5 fc* ®- W B ft 
^lK^Srt©'>*<i: i felO©7/1-?^3 lOt. flrE^fc^fbl^WftiS 

1 2 05>/l 2 3 t, iafS'>^<<i:fel^©7/^-?A'3 1 0 t<Dffl<D'P£z< 
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*<t^5'>^< i r> © # »? ? © t , '>^<tfci^©3tii»f^^ftijffliai^ 

£ =fr T S > '>&<HnoCPUl 7 2^6*!lWe#SS3fr-5»E*Ja:<t 

i -o <Dytmmuffl^ & t , >}>is. < t t> 1 -o © # aa 1 2 0 7 > :/ 1 2 3 e a ip 

iSl 2 0 7 >7"123i, t(ffB'>^<i:fcl^©Sip^g2l^g < t©WO, *!> & 

< tfc 1 1 o&mytmm ?s t . 4* & < t% 1 ^©«2p^ii»f^g0jffli^gicj; 
sww«**a«-r*«rK4>&< 1 1, 1 -o <D^mytmwi^& t , use 

1 © X h D * - * l 7 0 © & ffi gg 2 0 OteA**tt»r*ittB^a:<i'e> 
l^©g*?££ji¥&8 li, ttB4>&<i<fel:3©3tjHl 20?>?1 2 3 »C 
. '>)^< tfc 1 0©5>yt^a^ i 2 5*ttJ&-rsi&E4>&<fct,io©CP 
U 1 7 2 £ . il'>&< tfe 1 offlc PU 1 7 2^©A^ltLT§iLfc 1 'P tz 
<iUooffl^82&ft« 1 4> & < £ *> 1 t> © « *3fc £ £ # & 8 l^SA* 
*2flr , T<&i&e^&<it>l'3©X"<?f«D.*-i»i 70i, 19 E '> fc < £ fc 1 
o © C P u 1 7 2 ^.oxti ZMl&T Zfztblz. T ± a tf / 7 i? ? )lUWk*ft o z. 
t*«Tt5iSX^^ hD^-^dj* 8 2 <fc . WE^ft^fbl^OCPUl 7 
2MOA*iLTf iLfc^/^ tti l^©&ffl§§tij?j8 2*6, Ai)£§lt 
5iJEi>4<tfelo©X'(j'hD^-^i 70i, fffE'>&<<»:t>l^©CP 
Ul 7 2 ^ © A ^ £ St -5 ifc & tc . T^n^/x^^l/g&fcfT? 

ssiex^? hD^-^njA8 2 t, *ii2o?>yi23t, «i m 8 0 i 

. -> -V y * 3 0 OS^trftjtBfr^g:,!:. ->*y**IW#»3 0 5 i, g *P ?t £ i£ 
¥©8 1 ^r-X2 5 Oi^gf t5t*©8f f Si, -y- > f j\, • u >^7 
2 9 5 ilf-^§i|St5CPUl 7 2^©X>3-y//1j|,x%^g§3 3 0 
t. X-^1K«0|S(CCPU1 7 2$^^TSfcJ6©3>tfa.- ; 5' • 7 U V ? k 

I » # Jg 4 7] A. * * M £ £ b T . SSt^&iCiOfftEttiEil 2 0?> 
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ft=?ft 3 6 0 ©ftliliSiSlTUi i:'Sr^tJ»^S3 7 !Eft©#ffi. 

[|«148] A. EftttH^ftCk 9. ftiEEftftft^ftSiWffl 1 l/TV* 
*CPU172*50H*iI/T, 5»a»fg 3 0 8 i:foT, *«3fc«5 > 

cpui 7 2 # . ■tf->7jP3 0©#tt©WftSftHii'. a£*»JfcfcfT3«£fc. 

n > tf 3. - ^ • 7 a >/ y & MU <D C P V 1 7 2*BOffl*HT. ft K K It <£ fi 
faSfflWl/t^5EltSI»?S 3 0 8 IC fi£ T , ftSEEft^S^lfA-rsig 
i , 3>tfa-^ • ynyjiaSfflCPU 1 7 2j&>S©ffi*J<fcLT, ft K K ft 

[ffit|49] 8 ett®M£fc*»T< $ 6 K. ftfEEft&S^ft 

$«fH/T^5CPUl 7 2*6©IHAtI/T. E ft fcl P ¥ & 3 0 8C85T, 

gsfgt, ^ a ict 0 . •y->y;v3 offl#S0t*s»tiit. g *g a £ £ ? 

« •& C . 3>Ha-^ • 7a^5AaiOCPUl 7 2*6fflHi*i:lT, ft E 
E » tt * ¥ ft S * IP U T H * E .» * IP # ft 3 0 8 CftoTi »'B E ft * ft * * A 
tSUECPUl 7 2t, 3 > K a. - * • fa if y AUm<D C P V 1 7 2*5© 
U^jtl/T, »BEfttt«*»*«ftbTV>*Eft*ft#*308fca-3T, ft 

[ftS5 0] A. 2 O07>^ 1 2 3 ftlSlJ-V^^-X^^ 

1 7 0©®fflgg2 0 Otft«EUT^S3ElP3tea#ft3 2 0 t © IB 

&ft-r-5H[&©n->:/^3 o a* . a#©^ffiT-aj^$n5fi:s*fctt^©j£<T 

. il 2^ilf|l 3l:it<t5t:. aS»?ft4 3 0 S««MC» XtS c tc 
t0,' ft IE S *P X ^ ? h;p*X¥"f*fc*©3tE»*fc»41£**#*>H«CX* 
TKti'Tt, -MftfllfttSftUfcftftC. B 1 2 fcttf 1 3 ic^Tt ? Ic. 
fcfXh>420£JfPLttlL;fc942 1 . 4 2 2 t57^f al-^ 

4 1 OS^ltSCt-S'tf •57?f al-^ ■ -> X x A 4 0 0 £ £ tf # £ tl (C 

Rjg*nfev»ftx*ft. *fc»4iWftftft*ft&£»*^**«ft* l ®^B:K:.kD 
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• *" . 

is***. ^ © « & , d - u > y n s a» . ^saoMft«±«cnicafc*r«H 

[ fit # ^ 5 2 ] A. WBU->y^*in-'J>yi/TV»*|BI*fcHtll<EUT 

i g £ * * , •y">^^*a- , J>^U!ftnTff5a]e*<»af*&#b 

[«*«53] A. -9- > -3 0 *<X * Z h Siiii-T 5 , 

*ft0X'(J'hASAftiIS**». & X ^ ? h # . jtEHA 

±©SftS$J!£ftB£fcfiMi|!i£^Ttt:Jc^2Em©;£ffi. 

I8*S54] A. 1) Cl©ll*T-|K»CffifflSnsSfiSfcttM*-fe> 
* fc «fc 0 . *E*>r;K0**S*fctt«**Ji3tr*CtKJ:D. 2) 0fl 

> • K # # - x > . «SWA-f>Sfctt#l3tf-A-*-f>S^-Xit 
sio*-fX-'fe>if**«t«:tt:j:t), /hSft-y-i':/^ ft -y-> 

^^®«#»*#Jt*J:tf»SS«afl:-r*I8**OI»*JB2E«©*ft. 

[M$g5 5] A. IJEU- > 7*©ffl*fWtf-f XC «fc D . * # ft U" > y » 
3 Ofc»LTBfc#;£ftfcfif|».*i*H:X'<* hA*ft»l.'«AB, & Hi g§ 8 0 

oeui*fctt«^ii#M*. **&Bi*>yjir3oi:»iTitft-3fc«<. 

ft*It#l/Tli*3"t«<*i6t*!:iaiT««'j:5i:. /h S ft S! ft -tf > 7^ 
3 0 © « £ lr . «W»8 0iJ»*KJ:DISWr*OftHrjl:r*&*fc, « A « , 7 

[ » # JS 5 6 ] a. i^©it>7 r ;i/^e.iR*bfc.^^:©fi^c[)x^^h 
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■ 

■* . 

u t 1 ier) j XI 9 h)l>4m&b\ «fV». *Jp*±«-9->y;KOfc*t** 

«• u- > y ;nc # b t x # t fc - a « x ^ * h . $ fc \t x ^ ^ h )v © a* ? 5 1 & s 

©H«©#X<? FA£fiy?t5Iii, & tt4*tt*H©fc«>®»0 

© X ^ ? MP £ ffi JB L T , X ^ ? hJKD:©/t5i?*6fifiK7^i' h Jl' £ B'J l& 
tSIIt, TE©J;5l:, T & *> £ . H^'O h*= - I og, . [ ( * > 

E«io) k « u t * fij ffl u t . »E«flU->:/JK!>«BX'SirMi'*a3 

tm&r &xm*is ztifrz w** 2 & 
[g*S57i a. itrfass I a-y->^;i'© c f i r B isfctt¥^KiKx^i'h;v& 

£ J* "T 3 fc * , ^©t&E-t^TcDKiRX^ hJl'SS^tSIg 

i . |frtCEtSbfe6?IETJI/=f'JX*A^^-Xi:LTrag©-y->X , ;U©^^. 4$ ® 

-^IC^&KIRX^^ MH&fi* CttBtSIii. 1-^T©Sc<it^^-Wb, JSJH 
i:LT#&*lfc£If-©ft*S. «JBL&««;*"<* hJKO»TJ||4£i:CJ:0. 

•5if^^ 5 6 E«ffl^ffi„ 

S3t^?-^/ifi#^ilgx-^^iR*LfeK l aU->y^±T'. > :/ ;i< is J: U 
>^ffig*S3S-r«>Igt. T E © J: 5 lc . tftb^. 1) 8fi*>y*30(D 
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7 1 2 3 W A If , iEX^ hD/-M 7 O0ftHig 2 0 0 tC & tfc L T ^ 

i' " 

3 ft & tH l§ 8 0©J:5ft, 3"£iR*^fflg§©^TJt:«r}f^^^$3i-5-9->y;i,3 0 

T£*£££&^TSXg£$S(CWTSit#3l2fe«t©:£S;,, 

0] A. f • a>^7 2 9 5l:J;!), •+*•>:/ ^Sft^ffl 

& v»*>*a*?-r*xsT*oT, ^ © » £ . p-u>^ic<to. mr E £ 
*>r*®Hioi«», #«*fc»i»tto»«f*«ffton*iat. « iE 7 ^ ^ u 

*"<*MI^«*JFJ%1,, ttB£«fi©iftft. &a£fctt®tttfic:©io©ftiK 

* ^ ? Hucaostenaisss 5t:tt4**f 5 9 te ® © # & . 

[ it # js 6 1] a. y >y)i ■ n>^72 9 5 c <t d . u->y;p$3tiftffl 

»*S«Jift?S**jgjeflr«fc3»-rsxgi. -y->y;i, • 3 >^7 2 9 5 fl$ 

o-u>f st&iiitsajjtsiit. ^ © x ^ ^ h )i> zmwhtzmfo-v- > 

7)V 3 0 ©E P«3r-e, URSWo'asStf 5XS t . ^ Sfc S ffl © ft «f & ff 5 It 

tz , u- > y * * t> ^ £ /h s v» s$ # ic /h ft tt -r * a> t* 5 a» * » je -r * x g t , ism 

(c *f J*: t" 5 . ti^tfiuBBSfttttiotfiUBIIIItiliTsnit, ni f> jg a 
> y ;V 3 0©/hftW-Lfc«-»ft£. ^©#^o^fi(c|j^-r-5 1 ^> $ fc fi *g & 

fit ft . 4f«*fctafttt£, *©#£©&g*>£©S-X^*h^$fcra«|S:©X^ 
£ h;H:SIDST5Ig«35l:tt5tttS5 9Ei®JS. 

[»*I162] a. ttttW*iEft*r*J:tfttjE*5*;pffstf£fr3ttfc, ft 
JRX^^ hJH:MLTSfNII*ff5Igt, t*>feJ:^Jp?ft8^tcJ;0ftiR 
X^ni^Wffiitilgt, ttftttft/hiftfttf (ifeifctt. KftMit &®2g 
fc©«k5&-€-©tfIEft*T) IciO, ft iR X << 2 V )V £ . 7 >J ? * * . K*. pH 
. ES> 6tJ;tfJmiJ;tf|ij»Rt©gDEiJ:ffj'fy, & J; # ft a K © «t 
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HH:J}UT, igfiE^dfr (PCA) *ff 5ISt. £ S # # #r 

llll«l*SiJS-r<5:i:8£. 7 > ^ A <C > £fctelO©^*-y<!:UT. tc © * > 7 
3 0 0±if)V--f t Jt«Lfc. 737i®Sfi®Rl. ¥ £ *5 * # S *P <I S * 

©-tf->:/Jl/&©4 0%) © if 7 -fe y hS:^^-r-5I@5:^&(-*'tS»*^2E 
*©;>>£. 

HSr-tt" >^ ^ t T ©«&#$> 5*^ 5 A* & W Sr "T 5Ig t . ffi V> j£ # fit A> S US 
V>fi)E»I§*rt-l. 7C©-!t>^;P©3 0 tV)5X37ffltMtilS*^-t 
5«iEMSf-9->y^3 0§IKt5Ig£S6l:f t5i*S6 3 IS « © ^ ft . 
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■ 

[ 0 0 0 1 ] 

t. 

®i34*lrt?^-#, * <t ^ ^ ^ « , & ft A © O - H *£ £ , N - H £ £ <fc 
tfC-H&££^tf#^©<fc?&{L^M/1;7;<-*£ai£L. £ , » |£ © *P * 
*5 J: tF^S trlgg® » *, £ J; « « « ft . 8r M £ ft *5 «t U « ft § T $1 
«t*iUT»6tl*W3£ffl*. yiJjJX (Br ix) . ft * . « 
pH, IS, «k tffc J; tfrt gfl © K m * <fc © £ £ tT^ft © ,& R 

*j:^«i»a©»tti«sfc»ia#it*fc*©«ai*j:tf*ftfcBr«. # is in 
je *» ff *> n 5 . ? >-? )i><Dmm\ztthT^W7 M >) x i± , siE7;My xa* 

[ 0 0 0 2 ] 

*w«».fce«rasiie**tt. i*«3te«*.fctfjE*** (nir) 

[ 0 0 0 3 ] 

5 fc & tC , 1 9 7 0 ¥ft*5SflSntV>5. bfrL.m#)©<J;5ft*#©£^ 

«fto»«ffcabTjE**t-«©«[ffl*»jdEaibfc©tt. cLc: i o~i 5 * © m © c 

iE * * « tt . C-H S/O-H («*-**) £ . fe 

<fc N - H ( as * - * * ) S£^tf#T©#?£!c#!::®^fc&i&#ft¥T-&.5. 
*n»C. 8>*&J:tfig& (C-H) . 7^ 3 -;H3 «fc (O-H) . & 
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itflfiR (N-H) o Js 3 & J$ # £ iKft » 

*« T? # * . $ £ K * $ * * & ^ * 



7 > : e-7) 



ft « . i£ # ft * « . «*J*»»*rT?Kfc<. If. 0. l%^±©iiST'#ffiT 
3fi£#£i!l5£-f3fc#lc<£/B$n5„ 
[ 0 0 0 4 ] 

S«ftiE#ft**tft*ftifi*ft*:iSiSft»tt. « * . 11^^*011 
00~2 500nmffllI^ftT-{£fflSnT#fc„ b^b. ^700~1100n 

m © & ft & ( fi * ft s * ft • . -f&fr*>swja^ft*i) *»ftBsnT#Tv»* 
*«ttf3t7T'f^cJ:o«fdKttffl , rait* , ir**. * s . » >» * u - if ■ 

$r * - p «fc £ 3 * h % 3t ^ -f * - K# , ffi*©j£#ft$i£ft®m2)<E>,»:;i 
[ 0 0 0 5 ] 

fi«ftiS*ft*««l'iffltt:ttM« (3t©iR^Sc) 14 . fttfttSKC 

,tr)ii*Wfcift«sn. ftv»««&«»fts*ttffl-ra^t*«Tr*5. & ft i£ 
ijnosssttt. n«ic, ft*is#ft*o«a»*J: oa*c«< • 

[ 0 0 0 6 ] 

6l:ll/TVi5, i£ ft R It b fc 3t > ^ > 7 ^ K A It b , *Ro*a*ff^, ffi 
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v> s <d » > 7 )v<o m % iz a , ft * « & 5^ * « * » u & ^ . 

[ 0 0 0 7 ] 

«• * 

- * , sa*>yj>yfi, its, ®^ft^^o^wtc^ffl$n, h «nc , h 

#^^>7 p ;p^iig-r^^«6ic^ffl$n^o S i& $1 £ , * ffi , tt Hi 8 S # Sfc 
flL T IE K (T&fr^. l 8 01) ©fiilcEiU, i»->:7;n£+*K:«i>fc 
tt IB T fr to fi a . H^JSHTIt ttfflSSS3tfi©'botjtt<k: (180UK 
T 0 ft «K ) i< :tt)T^5o ccoi;5&8HBte* # < <E>*i £ , ^^t^^fc 

[ 0 0 0 8 ]. 

It > y ;U ^ tt ) t»»l/X#>xto|IBKH#^»S^£5^S«Kt'«fc»K: 
mte-mv> r h - - > y j *fctt«iE-y->7»j&«#BT»s. c n s © * > :/ 

[ 0 0 0 9 ] 
[0010] 
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V> b . *fctE*©tt*#«l::J:0*BbftltfttfftSfc^. 

■ 

[001 1 ] 

a n ft it «r> . i±flt»*i)ii»*25»tftHisiii'isftTv>ft*, s Jt a us 

© & 5£ © & tt . *fc»4»«f**J:tf««*fc»4«ftt©l/^;HS*»»5. tfAO 

; ?iitg^^^t>T»iR$nft^<t5ic > ttEU->r;i/rto«sH« ( # < tt tt ) 
& ft /MS a. « t ft m b ft it n « ft & ft v> . mab. -#©js#a»*<, te # © 

*«^©«t5ft2r)<0di»fl!)«KO|Bfc«5Ha*«*«*^C. * B ft tt ** l£ * 
[0012] 

i6S^«tK:*5**©ifi#^»»*fffl©W5EtSH^3feSIUOO*-5. ft ft ? a - X 
. «43<t^3tL^t©*%$SI^1-«»fcJ6tC. iEftfl-fttfttJISnTifc. 5? a - 
X © *§ -& . 10 * © » (fyAD-X, 75>>-X. y ;p n - X ) £ «fc £ & tt 
tt. K V> « S H » (>0. 9 5) fcffgT^SftilTJgftTSilitfTiSS. *l 

£i©£ftft©is*©«s«. «^tcasje-rsct**T#4. %z to 

>J y * X , «fc-5*<««-r*CtA«T?*4jfi*^ll/X5^-^Tf*0. ft ft 
« ±0. 5 ~ 1 . OO^U 7^XT««t5Ct!J«Tt5. fcottiftMftgjfi 

i 1/ T i(> 5 . 
[0013] 

v» fc o / # * * * fc o l ft tt n « ft e ft v> b , #j © * -r y © t> © ra 1 # n ic 
*u*>*jtT«fftv>b, * a 1*3 tt fig ffi $ n t n z> « » © 5*i © tt# it m s t -is t 
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« 

« " 

[00 14] 

37^ffiO*a«rtt«4 t 8 8 3, 9 5 3#tt, *#rtO*aiKSJB^-r*& 

■ It tc J: 0 , 2t3©ftfc*sgTfrfcns. *<d'&t:, z n $ 2 ~d <d mm<Dffi\z 

0 - 1 , 1 5 0 n m , 1, 150-1, 3 0 0 nm, 1, 300-1, 4 

5 0 n mOSES^^ffiT^o 
[0015] 

y;HfiO*i»tt» 5, 0 8 9, 7 0 ^7>P^ D>^0pIgtti#CO 

afcSfrSfcfefc, 8 0 0-1, 0 5 0 n m ft O fig^S (N I R) 

* ffi ffl L T V> S . * ^ ^ & © fc » tC, WJgttHffcfcjEJIfc^SjrSlCtt, 3fc & 

[0016] 

_S*«S©*H«ffF*5. 32 4, 9 4 5 ^fc, * fc , **^C0*©^#**^ 

SiBffl£gff£ffifflLTV>S 0 ca^ifea&SSIEgil-ra&a&fc* ft * S ffi IC 

* V* * * Aj) h fc . ± E # ft fi , 8 4 4 nmOt:50X^n^ 
£ IE « {fc ( » « ) t5i tfciSfftoSgo^jEfcftSLti,^. C CD ii <& , 
HSx-*fcJ;*£, iO^rf i^OffliBifJf^i^,, 9 i 4-9 1 9 n m 
©l6Hrt<0ifi*ft«0«*a«, »©$tIl:»LT*t ) i(VittBB«tj$oct 

fc , * « H.» » #f 54 RI * JO b IB 2 , lg3££tffg4CD&:6te, 7 6 9-7 7 0 

n m , 7 4 5 n m , ^J:tf 7 8 5 - 7 8 6 nmt^ofco 
[0017] 

* H # WF Iff 5 , 708, 2 7 1 ^fiT> 860~960nmtf)*affl 
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[0018] 

37y«0*iS!l : S 4, 8 8 3, 9 5 3 #», ifi»»*I»©JtR«fi^«[ 
ft < T fc to 5 * >950nm) ^ffifflLTV^^, ^OKB^BtSWMSB, 089 
, 7 0 l-f«J:tf?iO*i*lf* 5, 708, 2 7 1^©*^fCtt»«fflbfc 
iS*^3»»»©«[fitt, ^n^t!8 0 0 nm^i^S 6 0 n m cfc 0 « ^ . £ # O 
^H^fFS5, 3 2 4, 9 4 5 #0*&CIJ. I« n#S®»»* ft « 

jgffiogfl#T$l£Uft}i£f;:> **^o*^« , ftfc*t>*v^«WB«*»oifi* 
*HRB8!tOiftfitt* 914nm£ftte9 19nm-C &o ft . ^tlb t^TO^ft 

[0019] 

tf*SKI«LT^«. iE*B»*Ot025 (*H#!flfS 5 , 0 8 9, 7 0 
lfiitfS, 324, 945*)tt»iE**»O««38*B50nmJ:0«<* 
* H # 5 , 089, 7 0 1 ^11, fi8 0 0 nm^5fil 0 5 0 nmj Oil 
rt<3D*5£WO»lf^$^^bT^So*H#8f^5, 3 2 4, 9 4 5 fli, ft £ 
CO jR « O tt * #'* tfflIli€)fOiS^»«TjScIJ:l/T, 9 1 4 n m £ ft 9 

to "6 , 769-770nm (iI*n£nftlg2CD$tft) . 7 4 5 n m ( JlO £ n ft 
g3(DRI) , ££tf785-786nm (£}}Q2nftlfS4CD$Eft) £ iB JJD T 3 
fcftCffi/8$nfc.#B4*flFf§5, 0 8 9, 7 0 If ©i&C^> JK:S4 
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?m<nmmmm isepi tf&&Ltctzw$>-?tz. 

[ 0 0 2 0 ] 

. is * « x ^ * h;i/*ft*w*fctt*s#ttfcHaftJt5c:n6-r^T©*ffi 
[0021] 

±m&3t&£TfWm%l\t. 3 7 CFR l.97fc«tO,*WjBB«fl!)1»aiB 
(» W 0«K) 

tt # * © W 3t iOP - 7 tt : ?*^»fc*S**^Oifi-*n*»**C!>a[ffl*9l* 

'© ;p<B«i:5&£tt£^ tr"* >y;i/©filO}ggT*^^) O - H, N - H 

**tfc-H**tt»^©**«||j6*fctt^a©fcfta)*)OT**. ft * 8 « 
tt , 7 4 5 nmtJ:tfUiDfi^X^nj^ttfflLT^fc. # ^ *ffl « * 1 
) **S*trU->y^rto«H*J:(»*iBOT©«- B*», M 

L ?L , (watercore) , [*I SB ^ £ ^ . « *. « , ^'Jt^X, 

H * » K * . ft . pH, ft, tt*£<ktfrt*^&|ffi;l3<fctfS#<0«fc3&, 1 o 
*fctt*ft©/X7^-^'©J|&*fctt^8l|fl!)fc»C!), 2 5 0-11 5 0 nm<DX 

h)i<Dmm. 2) *>^ort»siBu '>&<tti^ox^njn 

fflrt, ff*U^*Jfi»ffio«-&fctt, 2 5 0-4 9 9 nm^i;^ 5 0 0-1 1 5 
0 n m © , '>&<tfc2OOX^?h;H8Brt0» iE7^n*TK»Shft 
*>^^*60*J»*«:*Hi-r*fc»0*ll*J:af*tt, 3) lE/^Z-J© 
*©l"3*fctt*tttt±*^H1-*fc»fc, 7 0 0 nm^J:t;fn£(i©7^^ 
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h*i-«fc. 6.8 0 n'mO) t C 5te- 9 Z & ~D O & % . 4) ± 

E^7*-*©T^T£^Wt*fc»©* §i & & £ 7 0 0 nm^itf^na 
± CD X ^ ^ h )V t — ft m 2 5 0-4 9 9 n mO^^t > h 7 >f ik £ £ 5 
0 0-5 5 0 nm07>h->7->«ttf, pI$£St^l£©ffifflt;:W-t3o 
[ 0 0 2 2 ] 

a * a * » . ?uynfcf»t«fc6i:. * «k * £ <o x ^ ? k jv ten & 5 1 x 

y 9 LTKIt. *?ZW<DM&\Z\Z, iEfcttS^HTafcafc* pj Si ft $ <Z) & ft 

tr-f*. # 56 1$ © |£ g £ «fc # ft tt , ttt*ftOf »OSSfi(0 

OM^ftTS, f ft t> * . CCD («*5*S£^tT) 7 (7 
* h 9 -f * - H • 7H) ftttHlftfttfX^* hD^-^tf, 2 5 0-1 1 5 0 

7 0 0-9 2 5 nmOg«rttfiat5J&^ *fctt«##**tt;**B< 
ft 0 , 01 *. tt , 2 5 0 - 6 9 9 nmi3j;t; 9 2 5 nmJ:^t^l©gt^W 
m«ft*£©fc»fc««-<r*ft<'ftO. ^n&, ±E^7*-*fcH-r*tt<0« 
«©A**iT*ft<ft*. * n tt , # bj *ffl « ft , i) iio*>f^Sftliii 
© MI £ » f£ , 1 ok±ox^? h;v««*ttfflt5^tic«to, 1 H © * -f 
*;i/*fcttiH©*£ftftsT*ft©X'S* h^sa»mi:aittac t*Tt, 
2) *mb&it>K±c!)x^^h;p(H«*e^'r*^t««T#, 3) e £ l & x 

19 b)V&* KtoVTK Z&JE7 )V3 V X & tltlSt? * C £tfi-C£ * 4 ) ± E 
[ 0 0 2 3 ] 

*»M©*ft^J:tfSi<D*flol&l:tt, l^©*>y^3^6, H ft £ X ^ 
^ h * 5 O 2 O * fc Kt * ft © X ^ * £©<k?ftX^£ 
b )l © A ^ \t , 1) 1^0X^nn^-^l:i:D, Sft*3t8tW«*fcttR& 
6tffiS§/X^^ hD^-37iHiir B U^IlT, Sft £ X * * h JPfttt* S x 
-**fiJ9K:A^-r*c:£fc<fcD* 2) « A « , 7>7^©*EA**Sfl:L, 
ifcttx^^ hP^-^A k flf)BtiiBf|B&8ftSt5itl:j:D» M ft 3 ft © JS « 
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... ' 

£ & ffl L T . }g » © X ^ £ b D ;< - * ic ICr'-^^AftiCtlCtO, L 

^ b . m tu m ?s m v t . m £ « . «r'c «, a ? -f > w t u- > y *» & » L T <a -5 
7 & Jco&it zm to. & jit » zfztbiz* v > ? v > ymm& ±v 
s c: t ifi $> a at , 3) (7^;i^tt£ftt&ffi§g#> fe9&fiv>ftdmmettjii-r 

* h d tci 0 ff tetis. £©#Stt. ft U ft iH L. feil/t^ 

T © X ^ hn^-^ttffl»±©BHiRr|||6HDfc-r*ciifc±D. T ^ T © K 
fi W * fc » b T , ft#&»*»«f*Jfr. 2-3©*fctttt*o^^^-h;n6ftjft 
T * . :oJStt, »&©gffll$l!j!Tte&<. X^? hn^-? 1 7 0 l:aSA 
2 *^fflt5'>&< tfc 1 7©7^^#t3titilS$ffifflt5. 7 J )Vf> 

Ir»**6-C**. -iI|iiSS5|fflt5i, BS*iOi|«)»tt«?|lt5«)t' 
[ 0 0 2 4 ]. 

flSISAtfyDtXCiDjDlC^HTKiti. H ft it . R«*»±1~2jR 
> F 43 «k tf± 0 . 5~1. O^iJyJ^t^SlOOftiEiSfll/T^T, 

SO'J>^o*«f*«fc:J:0*#*S»t&v». * R w tt . **t^tr-«->y;Ko 

t^Tfti. ft A . ^lEtt^-S^Uffl, S&StfiSlW&M* E ft b T ^ 5 v . 
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[ 0 0 2 5 ] 

* 

^T©«***sab. M*. HS, ff«. pH. fi*>J;tffl.g|5£ J; 

[ 0 0 2 6 ] 

. a*. *fcttttj8-r**«H:, ^^^g|« M 

0i<o^fi$ist^c»0f*ef H , a 

«*a«tt&^. ft*ft«T-tt. «»#0»©ff*i. «. ft*. p H> |s, 
[ 0 0 2 7 ] 

*W««fc*l,>Ttt. 2 5 0 M150nmOK|^ 1 l^O^^tof 
• ftOiOtti f^U^^) «*DT4<. H*. ftft. ft*. pH. fi* 

Att. « Iff. ?&8gtejt^#l*5 i tfgr« Ufe^fefj. ^>£g(DI||J;0fil)|K 
<ffc*>ti. ckD^<<D^Jibfe^KcD^#S) jE 

»©«^***»*-r*fc«fctt«-r*ct*fc#«. a*ft«j:otsXfcH8 

£80. *9-ft**itf**»fc-3V»TV»©««tt, 2 5 0 ^8 6. 9 9 nm© 
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»«*fc*^T, c-h, n-h, o-Hj»a#xf sn*. *T«3£»«*£i£ 

f. 

[ 0 0 2 8 ] 

ft 2 5 0-6 9 9 nm««|»JT?0* 1 tt©a*fc«t*3tO!ftJKI4. ^16 0 0 - 
6 9 9nmfflI^rtTl«5ff3. 31 ij? ( & CD fe iH ) S^trfeJSICfcSfc©^ 

> ( ?fc © & Sft ) *J:tf**>h7YA ( It © m ) fc*HT«t>«*fc. 
[ 0 0 2 9 ] 

7 0 0~9 2 5 nm*3<fctKcnS©«[g < tr) 1 bg^jfi^^fi&gtt, # il © jfi 

iB*^«»4TE©a*CJ:0^iE8FSflESna:^ofc. 1 > « *. tt . InGaAs 
©J:.p^ia©ig*3 i^ffico^m^tt. Lfcfrofc. 2) XBfttt 

^ a . to iiv»K^T»iiTi, jvj, ffi v> « fi *j <r> t tt 84 $ a* & a> t> & . 

3) JS « » "J M ft ® (2 5 0-6 9 9 n m ) 1*3 © £ ft ^ M ( tt ft «fc & 

ft) *w3to«**j:tfika*3t*-r*oK + »ja:x**ip-(a*ft, 

[ 0 0 3 0 ] 

5, ^iJy^XASiOWitiftitftfft*) , IS. pH« 

e*«t««.»*«ttf[»i»*:iiiB*«fctfii#fc»-r*^rfijett/ifiac^« <v i s/ 
nir) »**wa*fcj;*«3e8«*j:'at*ifefcoir»TRM"r*. ±w.mma 

J:tf*fe*«t«l6B»4. <J>3\ * 1/ > s> . jj? x h * «t U 2 ? > # ft 
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t 1 

»#©®tt ; iR«l$«H©«k?&iK«£& ; &=ktf@£©&8:fc«ktfjBiJ&-rs£T 
[ 0 0 3 1 ] 

( m m © n * & & w ) 

tt. * 3 T -5 H t C ± 0 . *fEl<OJ:Ei J: ftS © «f & * «fc fij £ fe o t#* 
[ 0 0 3 2 ] 

0 l tt , & ft £1 x ^ * MViffi^ftigix^? MPt^&^Lfcx^:?- h ;p t 

t & . ± e * je « * » . v >7»m&&-3-*>zf)ir tmt&Lx^z , comr 
e ft sst t £ & 13 . hoht ttu >=fT*sit>y;p*t«t»-rs©*^jh-r-5-y-> 

8 3t»fflIBS*ftttxy'J>jfIfi3|{f«j»5X*lilli, ■y->y;i'fflfflis< 

ji/ * n . it m t -y- > 7/ * t © m . s fc a u- > 7 ^ t x ^ * h D * - ^ t © n ( C 

g<dt)5«T^5. ft £ t L X \t . 01 * tf . ftlf«!}ll 0 0 0 77FiT*t)| 
77. Li>U «tt5 0 7 ?h, 7 57'; h S fctt 1 5 0 9 7 I- <0|7) St ^, 

cpua»o7^FD^-^, *tttiPstttit«n«*i*6«)B7» 

ttft7>"f/'*--fe>U-T*S. 3t « 6 © ffi * tt . X^?hn*-?f*j©affffc 
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>« . , 

f$«lt5:i*Tf5#, ^n^©l«^|*itf|?ii, tt JS T « 5 s SW 
* * fc tt # tfc *» . WJ6*»fffcnTV>*IW, 3t**i^3tttftW»fc»UTiEbl»fi: 

[ 0 0 3 3 ] 

B l AttH l ©#j»rBElT&S. 
li 0 5 L T ^ ft H . 

Si c ©#tt£ j£-T 70 -g 1 + - h r * 3 . :o7D-ft-Hi, 

#?£9i3©f^T©fi?;5g^<§ oj& bi r * -5 . 

[ 0 0 3 4 ] 

0 1 Dtt*>y^SI»T53tS. HOHTBX^^ . . n T 

h;i/©3tJR^? V^;H . . . n (ftftfflgl. . . n) £ fit * -5 # £ fc J; g 
ISSt7a-f t - Ft* 5. X^nn^-M. . . n*5«fctf3=-v.*;mj 

1 . . . ntt, 7tO?*5f ^^JH:^MSn. t^JMCMLT, CP 

© 7 D - ^ v - h (c *> Vi T . CPUOtlC, 3 > t! a. - ^ • 7 D ^ 7 A SSffllfiS 
ft£^T. 3 > fcf a - * CO ffl 7j « . ifcSf t^JH. . . nCigfctU H © « 
£ . Igl) (C & V> T , 6 ? v * ;[/ 1 . . . niCfcf-fSKJKX'^MMiff-gS 
n . 182) \z £ ^ T fit . © iR X ^ ? h . x^^>D^-^l. . . nlc«fc 

) t & v» x tt . ¥ ^ ft $ *t ¥ ?t s & $ m » © # ft if © & ^ m Kr ffl, a # 
fT^n, ii4) c * t , fflaufcit^x^^h^t. ftiicjiiTf >y 

JV S f i ? ^ t 5 . # 4# ft 1 . . . xCSHESLTt^glX^^ h^tco 

it & *t ff to n . las) tc & ^ x tt , i84) nxftjeatfl-siisn 

. 186) t 4J V> T tt . •5-tliC*ftTD-> 7 i 7 ? Sn5§#tt 1 . . . 
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4 . * v» x ^ £ h * . g m X ^ ? h )V& <fc -9- > • x t i? h ;i/ # ir M £ ft -5 

^ * Mi> a* . u- > y ;p • h;i/*3«fcac^Jpx^i7 MP © w # * s n b si ^ tx 

# fl- J? £ ft 5 . Cft^KiRX^? Ml/T&S. Bf X ^ ? h;P*Jj:i;S^X^i7 

. : &-y->^^-x^^h;i/i:-^iciR*-r4 ! 5S*t4|^c:t{c@t$ 
ft & V» . 3t«*J:W*ai»*«*SlxTV»T, *»L&lr>*fcfctt, 
fft U X h^feJ;^a*X^^ hiH«flt5:t)}!Tf 5. f(f ffl S © & tC tt 

. f>An, ^fiofij^^^.- #»t6:©ifi& . x * * h » © je ® -ft . K 

mmmzmozofs., Hkmmmtoommw&ma ft* . ^©^x-. @$ 

. ?Uyn, pH. fe*3 «fc *1.a5*«fctf|*i8&Kfi8> Sfc(itJ->y 

i£ -f S fc . MSLfcKiRX^MPa*. ES b t ViSgiy^ J U XA t It 

[ 0 0 3 5 ] 

0 1 Ettt>/j|,5lSf1-5^>yxf > • )\U? y • ^ > y 05 J; 5ft. £ # 

< t "b l "3 . t^b. ff*Lv>*ijg^®©»^tc:tta»:©ffl4ro^fiffiii ( # « 

M ii ) 3fc « & ffi g§ *t , •y->y;i/^6©X^^h;P©iR*?^^jUl. . . n (3t 

m ik m s§ i . . . n) (c*furx^^h;i/^tb$fT^ 0 &mhfczn/ b )v<dw 

[ 0 0 3 6 ] 

3ty-f^-K (LED) «-6tt*3t«twT, * % BJ§ © * ft & J; g g £ £ g; -f 
0*tt»«0»#Kttft56Jt^'f*-Htc»r*'>«:<i:'bl-30i2:#*3t«ft 
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. . . n) ICMLTXAi/ h )£&m&ff o. ftmUfc^^^hiK^^Sfi. 0 1 
D«i:u5T!«iUfcfeOi:^DTJ&^. c © §| jg m M © fe 3 1 r> © * * tt , |q 

m & tc \ty > ■? & t ytmtk m % t <d ffl o) y j & ? • -)\,<D&m&<&tuA. z 

ftS»ClB)££ft&H. 
[ 0 0 3 7 ] 

»10**lb»*«3t*©*©#iaiK#LTeK4 B«<D#|l||SKlHTl>T, & 2 
© * ffl «» , *HC*©*fi*5«l SdUffl^fiSfl^THfii^O. > 

^^Bf*«»r43to*fiit»-r*3ttftw«©ft€r*s-r. c © 0 © $ * k b , 

3t4ftHl«tt. JtB*6ffl*iHU?I|(jCtt|t6. 3t & tii g§ © Hi 7j tt . x^* 

f S fc «> . J:g(li^*^6t5;it,tt5L. <l*©X^^hD^-^^^ 
fc-TSfcafcA***] * £ £ ft #f l O © ig £ lc , 

*->t7?sftfflt5;i#-ct, w*#stLTB. «- as je & m s * a tc m 

*fc«X**«f&r*fc»fcfti»Sli-*;iij&»Tft. * ft fc «fc D . > :/ ;i> © H 

fesasK^fettffifi^e 2 o © x ^ ? hji-iS4)it5. 

[ 0 0 3 8 ] 

■ 2 A tt > 7** PH3c U fc * * © . @2©gp^A®0t?ab-5„ 
B2BttW*3fcfcffl«*t. jt H .^ S©3t©*|6llC*fLT^4 5 g © £ |Sj H 

^ v ^«^©, ^tft«i§©^^$s-r, *7"-y 3 >Ht07-fj^t, +>• > y 

;Hf©ifi< lCffi'BbT«r»T. *>^**«»V*#rt*WV»TV»«*ftOj)t*ffl 

8 * * tr . i^©ftli£^irjlg|5©¥ffi0-c£s. :oioifr.'Xttimtt, 

[ 0 0 3 9 ] 

m 2 C 0 2 B©£ffiaT&-5. 
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• 7-7 L ^^jKojg*LT^sjgR*te*j«fci;gtt$^-ra2C(o-g|5T-* 

[ 0 0 4 0 ] 

02Efi02©3t^ffiSt-y->y;P<!:OK(i9v-;i,h*-5 r /W^©I¥aBaT* 

* . c © a © *§ & , •>-*nHn-oijLTH5. <a o -> - ^ k s m * «fc « 

[ 0 0 4 1 ] 

ft? r-f Ale J; D 1»-LTV>*. ft © ffi tt . 3tl tS LTi* CDfiitfilt 
[ 0 0 4 2 ] 

@3AIU5^ffiI|$S1-@3©-3Tib5. C©*i£. ft« 1 2 0 *fc»i 
5>?123 ««' '>&<£felo©#fflT. *7r-f/t*jfctt**HJ«80 
£ K <C> & & ffi L T V> 5 ft iS 7 H/ttiD, *S 1 2 0 S fctt5>^ i 2 3 
*>6SI6n«. ftiSfc £ tfftfcfflggtt, Hl©tC5TKWL.&fc©iHi;t.© 

<fcV>. -©B©»SI::«8R©ftSiTS>*. '>&< t 1 :?©fti!i!£. #J©ftffi( 
HT«It5:i*(Tt5. £ © * 6 . »3t^-f*-H««ttfflSn. ft -fe > -y- 
Sfcttft&ffiggi LTtt. fi<6#Kfi«r5fgft^*-F ©*£>©£#«?* 
h ^-f HifflgSffilfS c B3Ali, £##ft&fflf§©Jf ffl 

- P ) . *J:a»J4*fttLtttj2:t«7* h^-f*-K*aa 2 5 5 *ST# 

s 7 »* . I0gift,iit5ct#x-t5:tjii$nfcn. c n & 2 ? © 

«^*5«fc^ffi©«^t>. 7^;P*tt§ft1tfcm§§2 5 5 *J;i;jSSt7>yi 2 

3©^n-©^ffl©(S(cjgffl$n-s 0 
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[ 0 0 4 3 ] 

B 3 B USS^lIlJSfl 3^©— CI © « & . fftWSSfclDt 
$ ffl 7 7 -i A it . ^fc^fcl^OftBSfcttftH^T'-r/tSBAyTV**. % fi 

. »J©*»*J:tf3ttttltiS*Rifr* C t t>T*£5. ^©^©tl&lctt. **lc 
% i n . 3t © ffl »i . *77-frtt. «*oi*07r-f/t*fctt7r-f/toy 

. »ttK*7n-:/fcJ:Dfr5c:ijjitT**. K It 7 d - :/ fct . 1 o £ *g 
*<ktflo£fcfi«&©x^/7 hDjt-^icx^SftfetS 1^ 
*fc«ttSc©^^fflf§*s^r-5c:i:*t-e§ s „ 

[ 0 0 4 4 ] 

04tt3t»««krx3tttta8g«ii«©<i6©mg^jg*^-r]Ra5©¥®0T**. c 

©«£. -©0Ttt2^©3tiStCfe^T^S. '> & < <h *> 1 O © ft 3g . 0J Atf 

© * -5 fc . B««*6ffl)t7 7'fAl: < t0i||| / TH5. it © & ffl « . ft A « . 
tf>:/;i>**S©tti2>*1ftfflb, * * 9 ha *- * ^Ati £&1fcTZXM\ztiVT 

Mz.it. ft 7 7 < A £ fc (i<f!l©i§jl^g:© £ 5 &ft-fe > 

[ 0 0 4 5 ] 
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9 ' ^ y h* tt . ^ft<tfelt)©3tlfta8*fcl4 3t«1ftias*t. ft -£> « lc BB B $ 
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[ 0 0 6 0 ] 

18tt@7 OglffliOHIfISStfflI|TJ55. £ © 0 © » -y- > r/ 

*«i3tioT*aii/T. 3t*ms©T©r«neBfcai&n-&*£. />ft<Hn 
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->X^rA2r^-r> m 8 © SS # :£ ffi 0 T ft -5 . 18BIJ, it>y^^^S)UT^ffl 

0 

[ 0 0 6 2 ] 

( m m u r bj > 
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^ hJH 7 3©||-»*^fft5Igi t 2) RiRX^^ hJH 74$, X^^h 
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S$ © * fi§ CD f J S'J , fi 1 8 1 <D fl »K & ® « Jf ft 1 8 2, ^ISIJgtl 8 3ft 
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W*fcJ4«9ft3tl84tt, « A « , tfflQ/I?'J7<>^^JPt^)A^yntX 
SJ » g « T <fc ^ £ ft t4 JR g PS m , ftjKftfr&®%DttiLI$m. * «t tH *r Bp 

n ^fl^jt^ut^ t?.# So @ i - us ic^tgitt, aic, 1 1 d, he 
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0 ©EBtt. l-3©#ftWS8 0£. *igl2 0tCJ:^TSeifiI$nfca9©5t<D 
#ftfc*fl,T»4 5a©^S6»-eEML. * > ? )V 3 0 : ifi*t. 
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***MS8 0 ic *f T * ft B 1 2 0OSftt»ltStf5, 
[ 0 0 6 7 ] 
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SftttfiOiB 8 4 7-f>f>*0»iS:fe» «it*S*fctt*ISiSt. B 
Be 8 4 #g it fi , W»tt*fctti6tfctt<Z>**:fA* ajSttSfcttr/^x^yjrTW 

"t S . iSE iR *f 8 4 , 0 2 Dfei;tf0 2 ETHSI©^il?0i$nT^-5. 
[ 0 0 6 8 ] 

81, B2-B4» B6, B7*itfB8tt, (03 <Dm&<D <k o fc) x ^ 0 
hD^-^170. 3: fc tt (Hi, 02, 04-|8©|&(D < i;jl:) CPU1 
7 2l:J;oTll»IShft>m5>yiUoTi«4nfc*BSSf. 01-04 

BH*fl6««U :ntt**K>liJH« 2 5 0 0 - 3 5 0 0 «<D7-f9^> 
MlffiT'g^ Lfcl^i:, ttfc 2 5 0 - 1.1 5 0 nmCDUirtTX^^. h )V & *k 

« , A D y > 7 > y J fc « 2 5 0-1 1 5 0 nmOjElftT'X^^ h £ £ fifc 

t5H*iiTJ:^#, ^ n tc $»j is £ n -r, f>yjno, ^m^nztem, 

£ © ffl g 2 0 0£#T*;*^* hD/-^ 1 7 0Tgtf<5o 
[ 0 0 6 9 ] 

03, B3Aiitf83Bii, m&ytm/vtmm i 3 s & h 
^ -r „ z <d mrnmrn <d ytm tb jjm\t. yt m 1 2 0 , f7 > y 1 2 3 , * 

* 3ttttffl» 8 0co«^TJ:<, Xll 2 3^>/l 2 3 tt , 7,^9 h a * - 



(46) 1*^2 0 0 3- 5 2 7 5 

> 3fc« m tt , 3t 7 y -i A U E © m ■ 8 0 . $fcll0 3A*J:tf0 3Bl:St 

£ ti S . B3Ali«^ar«; H 2 6SStB3 0(rlTJ»l), 8&ftig/& tB 
» 1 35ttft#36*t$«fctfifcftia«*l,. «ft©jie«[iLTHwS*lfc3fc«tt. 
JR & j£ JT S tl , 9lf ffltfiJ»Mt5%j£y<t-H 2 5 7 Ti<, Jt^ffltt, 
H'6nttCEISnfcLED®4>-bl:*5£f«7* h^-r*-H^fflg§2 5 5 
T±ia. a^ar 7 M 2 6*<tt;^>7A • *J^5IJ. H«t5*. «*a$ 
fctt«OA-f7X(t#lilB*t«^JL=yhi26*«fcrjCU->y;|/.*^^5«-tf- 

t '*** ft4 ' »3tM8 4tt, B2DtiJ;lf@2ETSfJ;5t 1 }t£*:«g/& 
WSl 3 5tf >7JHiS3 5orai;ffifflt5ct4Sff 5. B3Blt « •& a 
-y h 1 2 6©j6Jn^ffi^Jg$^-rH3©WfflT*(3. HtiiSftfcKIl 
20 ®7>yi23, « A tt . A a y > 7 > 7 5 ft 7 7 A* £ :fr L fc ft « . /> 

ItdiRiCtS. >> fc < th 1 OOttffl77'f7t*fcJ4 3t*IH*8 0 © ffl * ■ 
tt . X^i/hP^-^17 0. SfcH3ieft!ilBS 2 5 5 &i*«Di«)X^? 

^ft#g©A^T-fe5. & tb g§ 2 o o^^r-r-sx^^ ha^-j i 7 oiigssn 

TV»*. fcsVitt, h 3 B ©^|g^^©5tj|g©M|ffife .kffftWtt. »SlfcElt 

-^CX^^gftTtSCt^BIISns. @3AIJ, £S«7* h^^ft-F 
& ffi §§ 2 5 SflHlCi^flllcEiSnfcLED 2 5 7 SSti)?, C © §g Jg 
§1 © L ED, S6fcffi©£|6#e©3tHl2 0£flI©I!«*fifc, * « . 7 * N 
^-ft-HtBS 2 5 5lCBBgT-5C:tAiT#, $<&C(fi©fSigffiS&©tfetti888 
0*!LED 2 5 7 CR©180lIJ}««,t, * >y*30$, « A K . 
77>#ifctt7F^l^, LEDt7* h^-f*-Fttffl»2 5 5©^lcE 
IT5ui:A<Tf 5Cti<S5HSn., Jb S Uli L E D 2 5 7$n?I±fc^p [ g|lT 



( 47 ) #^2 003-527594 

. D->7)\s 3 0 \Z M L T 3t «ife W S.2 5 5-tf> <S 1 S OSKfcHMfcEfi-raci:** 
t'f 5. :n60 2O©Eg»ttt, LED257 ( 3t R 1 2 0 ) . 7*h^-f 
^■-Fftll)S 2 5 5 (ft & tti g§ 8 0 ) 43<fctf-9->:/^©&Kgl#£jr;l£L, * 6 
C . W it « . 05tcS-r £ k5t7^;P^#€3tl|«lt±J^2 5 5SrlA^^7>yi 
2 3i:tt,fC^fflr-5C:t^df. ffi© * y ©ftiUS cfctf&tUggS&fflf 

S I® T 3 . & H i&£ ffi* ^ . fcj£©1f->:/;P3 0*'f:7 , £. flSn5#^ffl 
#®<»:©<t-&-t!:l;:J;oT. If > 7 )V 3 0 IC *f 1" 5 ft R 1 2 0 fciy^^BS 8 0 

LEDfc.fctf»©5K3tesjifc£©]K#*7>?'***, *wmm-?mm? zyt& 

fflStt. *77^/t, 7*h^*-H|»HIS, *cttfft©g2@£§tt, ft£& 
[ 0 0 7 0 ] 

& 0 , «Sl20*iy;7>'yi2 3tiJ;a;3t^|i)g5 OOisJSiL, 

£<fctf;r©0'70fc£:nfcJ;St;:2o©fti!iri 2 0*J;tf7>7"l 2 

^;HEiB.3 5©jfi«fca»sn5. ft © & am . rt77^rtiii , (!)*iii)g8o 

; £fc»4te©ftai§:fr8;T?tl{ft$*is. £ © Sfi ^ & T« , ft K l 2 0 £ J; ft 
«Hlg8 0ttt>^Jl,$I3 5 1:gfllt5. ft&tti§§ 8 0«l*>r*3 0*>S© 

3tx^^h;nH***aiu. ft & m g§ a # 1 7 0fcx^^h^ais*fci4»a«- 

8 £ . * fc tt 011 « . tfe Hi 88 2 0 OSftSX^i? hD/-?l 7 0 & d: © # 8; 

(c g # T 3 . ;pt»4» JEitBS8 0£f oi:»Al. ;h 

f 5»ii«t., Hja3t*>6©3tttia*8 ooiggf^nfr-rs., a %> & w- n « , 
ft & ttj g§ 8 o *s cfc cx^t ztE i 2 ofe<j;y7>7 , i 2 3 t o ftw.m&\zmf%*s m-? $> 
© ft & m g§ 8 o*»6oj6ttffl»ffl*©H«*sr. z.o$kmwmv>&mi$.mm\z 



( 48 > #^2 0 0 3-5 2 7 5 9 

[ 0 0 7 1 ] 

ffi©*SS^ffi$^-r±ffiHT*0. 3t« l 2 0 . fcJctf#Wffl#Ttt6o<353t& 
Hi 88 8 0tLTlS$nil>5^&<it ) lo»^ftfflg8 0©«fi££-tf->:/iJ 
>y'AyF 2 6 0ffl||tit. £©£«#I&TH:. *>7"'J>?- Ay n 
6 0 (C T '> ft < <!: 1^0*11 2 0®7>7l 2 3$. '> & < <!: 1 ^ <z> j@ gij 
KM^S^ffl882 5 5lc=toTffi«$nfc^ttHi8S8 0K»LTllt*. 05 
fctt. **©fl9]*6#**aJ8255*tHiK3n. cnttft&HifgSO. <fc 
^CCD7HtBg 2 0 Ofc£'©X^p;i,ftai^880«£«|g£SSfcT. C 
O**0«Oifft4Hl EfcJISft. 4Tffli«B*#^-X 2 5 0 K«*Sft 

ifS^^-7-^ 2 6 5 £^LT. £ fc # * * £ fc tt tt © c © 

i^^esi^ffiSfcttgg^^uTSiff^ns, -y- > yj > ^ . a „ p 2 6 0© 

HH*Ktf262tt, aEK^ttSfcttgKSlIttL. '>&<fcfcl:3©tt*«tH 

■ 2 5 5 *,fcff?>yi 2 3tmaJt*6iH- S j : - f , « * if . 0 2 D * J; 

■ 2 E©jgjR#8.4 iRC, £*:ttN*©*jftttttflg*ftfc-r. B5«tf| 5 
Al;SLfct>yij>^ - Ay p 2 6 0iS,fctfHiattR#2 6 2 tt . fg&fctfU 
^iS#i^i(St5CtitTf , 1 z> <D 7 > 7 l 2 3 £ J; 
'>*<tt,l^©3t«^ffl82 5 5 «#l7-f^J^|^f5Ci«itt 

5. -y->yu>^ - Ay p 2 6 0 xkummmmtt 2 e 2^jg^t-«^«*fctt 

» it tt . tg i§ , $fctt0 2Dfe,tff0 2 EI:SLfcfe(OiiS0i(Olg7-f 
>f**©»«T. W»tt*&ttSStttt*t*<&S6«l*T«fcV». %tt«:#U«n#« 
{£ffl l/TNSI*K«r.2 6 2 €I)Jt5t 1 1t>7;!/igffi 3 5 <!: JS H J| jg # 2 6 2 

■ OSJtfflKJjD, *6<i*15©3t«*IUS 2 5 5 *J:tf5>7l2 3«i' 

aajstfitsoiiaoti*. Bjkraiiss-r*. f>?u>y^. ; 

l« 2 6 0 *ifft^A3 0t«ir«M, *fctt«, 7 ■) 

>y-AvF 2 6 0 . *ft<ttl'3«)j(t*lll» 2 6 5 t5>yi2 3t*> 
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■ * 

Mte'T-T. 2 5 0 K IR & $ n £ . 
[ 0 0 7 2 ] 

H543cfctfB5Att, >3>*c<i: 1 fel^cD. *J:^H50!>HTtta«c©fl8iJ«[fi 
7-f 1 3 0#SJt«*(HS 2 5 5 *, * * fc E ■ $ tl fc '> * < <fc « 1 -O 0 3tt 

^1 2 0fc»UTW|i6n±R:EJ9Sn*J:aE«Ufc*>yu > ^ • Ay F 2 6 
0 * ^ "T o 3t JH 1 20©7>yi23tt, )t77-f AI;it>Tl?B»» #j a , 

. * > :/ ^ 8 a 3 s t&M~? zftfomr z> & ? \z? z> z. ttfx* z % o n^mm^ 

^Jil20ch*a^[fJgg-2 55^X^^hn^^^l70^KT^fT^n^)o * 

H5©fllffiHT*0> »>yu > ^ • F{:Bi$nfeit>y;^^t, 
[ 0 0 7 3 ] 

0 5 B , I 5 C, B5D*J;tfB5EU, ? F itff ^ 7 ft 
H * > 7 ;P 3 0 ft#fc*|6j*rs#KW0HJfi»ffi£jRL, It > y U > • A. y H 
2 6 0ft '>.*< tfe2^0j7>y ■ ^a- 2 6 6 Stt5>7>^ 2 6 3 © 
Mmr&r), 2 y >7 - it a -\* /> *& <<tfel^0^ 3-2 6 6«iSrtlc. Jt JR. 
A *J g|$ 1 2 5^tt5/>^<<!:U0C[)7>yi 2 3&. &£Tf'J>fc<thl^ 
<D i7 y >y • ?g- 2 6 6«itrtfc^fc<£fcl:3<03fclftWS8 0 & 3 T * H 
J6 b , lf;^oTy 3 - 2 6 6(t > 7 >^ 2 6 3 4«B t§ E g 2 n It > 
7 )V 3 0 & g # , />ft<tt)l^)©7>yi2 3i5d;r;^?5:< t*) 1 ^©3£«til 
88 06lt>yjP«B3 5 © iS « fc-T * • ^^ffl^8 0 , *>?**57^* 
* 1 3 0tf£fte&fflg§2 5 5 (D7H^fcttX^^ hD/-M 7 Oia^^ 
F^Sfiit53l6 7r'f/ttLTBSSn$. tH # 8 2 tt , I 1 D^J;^I 1 E 
tSLfcIDI:fiSn5..B5BIJ, 7 * ;i, * 1 3 0ftt)tlfttiiS7K2 



( 50 ) 0 0 3~5 2 7 5 9 4 

5 5iC^7K-T^#1t>y;U3 0 S (0 X * 2 F^Seg1*577^/Ul/T3t« 
tti S 8 0 £ * L , o ti , u- > 7 ^ 3 o*>&ttffl3ftfc;*'<* h ;!/ £ £ 
i£ T £ J; ? iR § , gE g £ ft , V tc ifi o T 7 7 -f A* 8 o \t m i> n ± \z e ?>j s n 7 

;p * 1 3 0##5t«^ffi^2 5 5 © + £ * * . IE g 81 i£ 7 9 tt , 3t7r^A 

6 a 8 o^3t*^agg7i/< 2 5 5 <d * >b\zmm? z> & ? mKmmtE tire? * 

- :/T £ < , 7-f 1 3 0#S3t«*Hl« 2 5 5fcaLT3t»BI8 8 0 *i)| 

t , BE a T & „ -f >y.« 1/>X7 8*3t»BS 8 0 7 7 ^/^7 1/^ 

2 5 5 © HlC E « L , ft & ffl g§ 8 0 rt> £ © ft # 7 ^ ^ * 1 3 0#£ft«&ffigg7 

9 0ft©ftft&agg2 5 5 (t 1 2 0SfclJ7>yi 2 3»6«nHlT»« 

21 £ ** * * b H • 
[ 0 0 7 4 ] 

h 6 - a 6 f a , #&&mmfcmm#&zt&mTX* i <DmmtommMm*7x 

-to 8 6U, ^»*^-X2 5 0©»J6TH*©i6JraW^J6»fi**-r±iffiHT 

* D , LED 2 5 7 0»fi©3t»l 2 0, *<fc»3t«ttllJS 2 5 5 ©SlO** 
ffi g§ 8 0©«J5££-y->:/y>i/. a, y K 2 6 OOfiT^to LED2 5 7 & J; 

ft * & ffl §§ 2 5 5 © #| ft T , 7 4 )V* * t5*0ttfil£#«7-f;i/^©a:^3e 
t^fflS 2 5 5 *ffiffll, :nttfi2 5 0 - 1 1 5 0 nmS8)Jlt5. 

x^^ b;p*t«t5«(Z)3ti(^**#, e: ft t: si s a ft * « 05 t a & i> . c © 

* tt » {§ T tt , *>^y>y ^*;H 2 6 0ftl:/>a<ifcl^(5LED2 5 7 
. ^«ktfB6l:Hi$nfc«fc5l:«ft0LED 2 5 7 *'>&< ifc 1 O03tttt 

ffi 2 5 5 lTSEtt^) 0 LED2 5 7&£tfft«&ffltg/7*h^'<*-- 

P*HIS 2 5 5 S«aj£^6»Kt5*Sifttt7-f^ >;^*8"C*!), £ 
ft » EE fig tt ^ ogi#ttj&t*s«ia#<0;f3iS, i2D^J:u:i2E(7)il84lI 
TSlfcJ:54KB, *«fctf«©£©j;5ft#fiK »»*fcHt7-5 1 -r*AfcL 
T 0 * £ ft £ 0 COBttt. D->7'J>jr^yF 2 6 0li, '>&<^U^© 
3tt«IHg/7t h^<t-HttHlg 2 5 5 B -b H ± B M 3 ft fc JM « * 
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LED2 5 7 © fp i> \z & 5 «fc 3 E IS tl S d © H S£ ffi* T tt . % ft ^ -f - F 

2 5 7 wytm<Dm&&m%L 4>u< t$> 1 ^©ft«&aisg/7:t v^^ it- k 

& HI §i 2 5 5 »C«koT^msn-57.^^ hMBATI*AjlcStttjj[)TSn*. 
ft«fcHJSg 2 5 50(U^8 2 tt. El F ti^ ICS I J: p S . 

[ 0 0 7 5 ] 

5t «^ tH gg 2 5 5 tt. *I®&J:ZSftmn.m<DmJi (OS Dfi2 5 0-1 1 5 0 
nm) T . /£3effl©i£giCJ*;g-t3. & LED 2 5 7 l:^iikt5t. 3fc ** If > 7" 
^ 3 0 lc A T . f >^;P3 OiftlffflL, W Hi T . 3fc«tttti8g2 5 5Ctt 

m s n s . )tttifig2 5 5 «, ittjsnfc3t0Wgi:jtwt-5tfi$± be -r •& 

£ n 7 d -fe y +)- tt , IntelSOSlT&S. L ft L . 4 9 a 7 a t y 

^feilXffi^xA'-fXfcJclXIHlg&fc^g^^^^^ff-r-S. SLED 2 5 7 © £ 

■^i:^nT)ftftii)S}2 5 5*»ftH)t5i^ttf j;?jntsn, 7 7- a ^ ^ s 5* 
tSbfc^, v<^n7 r n-fe«/-y-iclHttsnfctt*Kt)ffi**i'&L/T. LED25 

7i:Hi;^©7 ; -^-^^>NT?1ifiE$tlfc7.^i7h;i/$^fiE-r^. & ic . ffl » 
asnfeY^^D/Dt^fiJ!, d © X ^ ^ F;i/Sr«tfricE*bfettiE7^=f'J 

T.J: 5 ICft^t&gatitfr-r 3. I 6 A tti 6 OfiRI0TS D , «Att, JEiflStt 

%?a#sfc«Kffi*fettte©coj;3^^ii. tt h -i y n-D 

y 7 \z # iff fc i < iH fc £ tf », ^ 7 y y . 2/-JHi;atfjnt^5#, «fc D ffi 

* tt armfcz nitftmmmtt 2 6 2*^-ru->X'j > ^ • ^ ^ n 6 ossi 

. £*l5©4$Jt©£Jgfl£ffiTtt. 2 0mm©rfA-:/9>:x-r£. 7 7 > V * \Z 
&&lEntz r#§j tl / T»#t5e^^777I3£7r'f Atifcl:ffi«lfc. 

*ic.ai)£-r*ttfc:-y->x;ps:X7 > v * tc tt ik -r s . *^*asT-i»wrs^5 
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2 6 oi«ii:«(t7i-f ^irAicioxiitsnfcJlJCy'f *-K 2 5 7 £ «t ft 

[ 0 0 7 6 ] 

^•J>?^7F 2 6 0)5^-X 2 5 0(;10fttt^n> #ftffi»8 0j&*Wtt7 
-7 1 ^^;KC c koTit>yu>^ - a, y p 2 6 OrtteflfcDftttSn*. u- > y u 
>y-^yH 2 6 0tt, *fil 2 0O7>^l 2 3TMSt5<l:5ElSnfc1|- 
>y;noSStt5. Ha*K« 2 6 2 t LT«< 

t§fe(0ilTy-X 2 5 0 ^it o * , *>?U>^' Ay H 2 6 0 O»8 
»i. ffi^tt^fctt^$Sctt^Wf £fctt»a*jR# 2 6 2 fcliTIEfc-r* 

«ifi**ft"r*J:i3jfC**ttHTJ:^. H 322 Jt tt * tf>7*3 0#iJrJ£©ttH 
A ^ f: I T* , * » 1 2 0©7>y 1 2 3 & * > \Z ? % 1ft \Z M Z> t ~C 

o 3t 88 A * « 1 2 5 « . fl^tf, X^nD^n 70*6*«.i5HSS 
tlTVi sat, CPU 1 7 2 hUif*fcBAO^»9>y3e«*J:tf/*fctt«iI 
* 6 * T b J: Iri . 3t^fflS/7thy-ft-H^ffi8g8O^B0ffi*8 2 1i, 0 

[ 0 0 7 7 ] 

t§Ii©IIil^^t 0 * £ H tt . 7>/l 2 3(1, ® 7 - x >f ^JUCcfc 
otaslHM 2 6 2 ^l:SIt5:i:««Tf 5. 
[ 0 0 7 8 ]' 

^ £ tl , d 0 T* , JEfil 2 0^cfc^^^ffiS8 0^^7^T7 h ■ 7 - x >f £ 
^ 2 7 5, ^^m^^ft^S 0feitf3tBHS7-f^;H 2 2l:J:oTlD 
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©3fcttlHS80SST-r*\ bo#0HS.f*.*J:tf*. A* - £ «k tffl! © c © 
h • 7 - x £ ;]/ 2 7 5ttftJl&:£C!>ttHe&trffi©#&TEB 
T«gaF«jfttLTB^$tl*. '> & < £ & 1 r> © ft «■ l 2 0£6H@LT1J->7 

^ 3 o ft M n t . :cHTJtt::niiij>^ti/THSinTi>5'. '>&<£*> i 

^> © ft & ffl 8§ 8 0 *t , 7 9 fry h • 7 - f A £ * 2 7 5 <fc ft & (fl g§ Ifc # £ 5 

> :/ ;i< 3 0 fi , :O0TttD->^A • n > ^ 2 9 5 Ci 3 Tl8Sn«. '> 
*<£fel^©ftiSl 2'0iJ:»j>a<t6i5©)£*ia»8 OlcMf-S^g^ 
«• tt . *)H-5)CB<0||KtJ:tffBt5*>7 , *ottI(i:J:5T»SSn«. 

■j > © « a- . & # § ± 2 o®(D^'f>iigT | j>d , i<@cc>^ttSciiiii^-r2. 

J: 5, 5-1 05ij»HTo*iB|ll6-»i:ttfflf«, @7lcST'>£<<?:t> 

1 ^©ft&Wggtt:. X4IIBI80tXll20»6n90Kft|l. ftl*ttJ§§8 
0 tftjg 1 2 O<i:0M^*iS*MtC. *>^JHBr*>yjHC»UT«A-C** 
Ctft^-T. b ri> b . ft&Ug§8O*5j;tfft!iil2O0 

# T S . A . ftftffigg8 0£E|Rlbfcffi!&»S9 0fii<D:£|Rj®ffiT, > 1/ » 
^13 0 l:S*fl<)IIt^l:ft5J;5, 3ES1 2 OSEIlTiU. ft iGC 1 2 0 
W*ilHS8 0li, *>7;|/3 0OiE§l:EtStl5. )tSl 2 o«7>yi 

2 3 H . Hl©*»TEaSbtJ:5K:, X^^hn^-^l 7 0 S fcttfiZ))1.8 
XI*6IAftAf4Ci4iT*«. ft&ffl & 8 0 tt. l*©*7r-fATJ:< 

©X^* MHftffltHB'\©lH*j8 2$f«t5. ftttiSn&ftX'** h * © ft g 
It . 1 C T E 56 b . g j£ b & il 0 T * 5 . 
[ 0 0 7 9 ] 

a»J/«fc7>f>S|gfi|-f*iM©SIJg#«!9tH7C. H7D*J;tfH7EteJ!, 

<=> n . ;nii^4<tfei^0 3ittiiij58Oi. BsetifciiBx^jh* 

«^©jffl^^g-rS»©ft^tiig§80$S1-. y 4 1 3 0 tt£ftfc£iJSg 8 0 

S . 7 0 0 ~ 9 2 5 nm©X^njKZ)ftm$iL, gij © ft & tb g§ 8 0 « . 5 0 
0 - 6 9 9 nmlHO«ft«fi*J:i;jnD7^k *5 ,fc 9 2 6 ~ 1 1 50n 
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mSSfflT^etis*. 7 )V. n - «k V ® m M & ft < « A tt . IS. * « ) It * 

S'J 09 ft & ffi §§ 8 0 tt , *2 5 0 - 4 9 9 nm^SgfflO^fiS^M^O&ffi 
^lt, 3t Jg 1 2 0©7>/l 2 3OS*ffiiJ[CEg$nfc2^0)3iSD6<]7 , e^fflS 
80i«BSSn, Lfc3»«oT*>^ , JH4?>yi23i:3t*ffl»80OlB*ail 
IT, 2-3 0|?X^^ FD/-^ 1 7 O^cOA^^^t, — * tt 2 5 0-4 9 
9 nra©R6|«^gIlt, ffi # 5 0 0-1 1 5 0 nmM*££^S!T3o * 

8 o*j:tf/*fcttu->y;i/3 ocora^JSK^ffiffl-r^^^^-e^, « *. « > m 

KRtt. 1) A-t> 2 8 5 ttTO»3t# 2 8 4 #y7i*y Mlftfi2 7 5)^ 
6 3t « 1 2 0£>^>:/<>:fttfettJt§8 0 £: <D HI 36 ft L , 3£ H 1 2 0 7 >^1 2 3 
^O**llH»80©«*»«ftB±r«J:t«tT*, 2) 1*# 2 8 5 #*I1 
2 0(D7>yi 2 3 <h ft tfc ffi §g 8 0^«ktf1J->y^3 O0|S«ftt§:^^ 
* , Jt« 1 2 O07>y 1 2 3'fc U" > 7* 3 0<&IHT*3ttft2 8 4 (C P gfl £ ff* 
SIT, *>y^*jB3 5^53tt*ttJ«80^O*fflE»S«Rb, 3) j£ftft 

2 8 4 ^, *fil 2 0 07>^ 1 2 3 if>yj^i3 5 ^SSff, # W 

tecttf^ttaii&i:©^^;^^ i 3 ooaigsaftrs^ttftf , it > y ^ 3 

o^(O^Sfc«^^(c^^«^(7)^^tt^^JET^c^^T^^^, £ n *1 H 
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ieJn©^««fi**B8. B8A*J;tfB8BT£&n, : ^T'^ft < t t) 1 "3 

©1*8 2 8 4 )&t 7 7 ^ y h - T-T j 2 )), 2 7 5 l:«toTEB$n 4 V > 7 )V 

3 0^it>y;i/- 3>^t 2 9 5 \Z cfc o T ft K 1 2 0 :£ £ 1 2 3 ©TS» ^ n 
£ii-3Tft&tti§g8 0<Z>T^£«i££nSfcOtU ^>ft < t t> 1 O<0 3til 1 2 0 
43 £ ^ > 1 2 3£'>ft<£fclO<£ft&ffigg8 0)!l^»lt§. i6 5fc *f 2 8 

4 ft # - X > 2 8 5 t J; < , 0 8 £ ft 4> ft < l^<&»#T«j£3ftfc*-7-- 
>2 8 Stbti/K^n, B8AI:StJ;5l:, 2^fiD»»Sfctt«S©»»T 
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itissn, **i?n*y y * v v • j - $ & ? 7 s^eiTt§. « ft © * 
2 8 5 mtt&mm u . #giT£ . 

[ 0 0 8 1 ] 

z.<Dmmmm^\t. m 8 & o u- > y ;i, 3 o , w a « . u > =ni « & 

/iS'l»lyXrA 2 9 5 £ £ o T 1ft i£ £ *l £ 0 & if > 7 ^ 3 0 # » # *T 2 8 4 

i^o^su l ** o t * > y ;i/ 3 o m <z> m m \t > * > y ;v 3 0 <d u- -r x tc & 

lTltl*/hT»5, > 7 ;U 3 0 ffi ttf it t* £ * , it ft # 2 8 4fc»»lT^& 

^ « a > if>/ji/3onxsi2oiaoTH$n, je*ia»8o*«aja3tt© 

* £ & Hi b , 3tiBi 2 Od^liK^ns. *>^;u 0^i)tS2 8 4 

, f ©T$:^»t^l:otl> it>7 P ;i/3 0«, 3tHl2 0^6<3[)HB88*Stftttt 

)t^ttiS8 0 cut, :n^D->yji/3o^^x^ni^fttii-r 

So 1t>y;P 3 0 *«*3fc*t 2 8 4£jlDiiir£«h, *ttBS 8 0 #R ifcjR 1 2 
0^6*K$n, ^S3tO^$tllit^o 2 #1 * tt , A D y > 7 > 

7, *fctttf>:/^ 3.0 ^SB^r^^^t»ggtC c t^.Te^^nfc3 , £TJ:^ 0 ft&- 
ffi Sg 8 0 ft , « A « , 3t77< AttHSTSD, 1t>y;l/3 0^Jt3t»2 84t* 
& fcfc b T > ^©T*aiftT*^t>n, ^>y^*ffi3 5*t3t1ftUiS8 0(OiSftJc 
S5cfc5EISft4. >£ ft # 2 8 4 , ft (ft'tU S8 0 ^ggft^tt 5 X h 

> . rfA, v< ll^ittttftiitfftottSTitftSiit^-cSS. ft 

& tii §§ 8 0 , iKfttJ2 8 4^<ty:ftJgl2 0«, ^7iry h • 7 
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93 "T £ ft M 1 2 0&£©«ft(&ftSEl 2 0 £ ffl b , % 2 <D ft M 1 2 0H, ffl ffi ' 
^ 6 it > 7 ^ 3 0 2 O <D ft Jg 1 2 0 ifi &*t m& *> V > 7 )V 3 0 £ 
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V, 3tKl 2 O IZ&R? z c t«fT* SSSoftilit. «gc©ft&ffifg 

ffi* {£ T £ . *g & © ffl ;>j 8 2£»$c©7.a;? h n * - * l 7 OTSttif^H, /> 

t, :8x^nD^?i 7 ox-^^mg§8 o * s ©ma 8 2 ©-gp. « 

. SOXtlML, NSox^jrhAltl, « A « . « 7 0 0 ~e 9 2 5 nm(D 

x-^fiti«-r*. i2w<nD/-?tt7^njE»tr. ^ 70 o~ 

9 2 5 nm*fiHit«#, « 5 0 0 ~ 6 9 9 nm*.tOt» 9 2 6-1 1 50nm 
-?&*?&fl^*f5«^ (S/N) ?-^t)St«. 7^HfttAAX^na 
* - * 1 7 O'sOffcOtiJ^S 2tCctO, # £ © X K;H6H***r«Ci3*» 
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■PHcaiUiBsjiitsitifft. ¥ff«ffli*««aic:*s„ n n tt « * « t 
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IRX^n;^yij 7? x. H*. S£i£, ««. p H . ft 

AII*l*-f>t?-irT*ffUT. fir*t*t3«#it (S/N) £&#L. <*j * 
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h*tt*&ft£ LT. tt£*5«i; ftSLi 7 -©ifc^MttjESii** C <fc \z J: 0 . 
tt . tt *. tt\ 5*5 1 0O*lU8f t^Jl«S3p^fl:LTS/N, » ^ 3; £ tt # £ 

x ¥ ft (s/NSr&s-r*) . &=ttf&M&©n-»£aic§-f5. i2$si[$ 

HS©^iiiTtt. t*^>^» «k tfttttttiE*fcttjE«fl:©*fi:, a * fir 
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i^»»« (PCA) »l7;^'JXi>SttfflLT. tt5*»«**J:0C#tt 
■©«^fc***ft-tttt©fc«e>fctt»J-r*c:i*«-cs*. u > =f £ # * <fc tt © * tt 

© ft 2 5 0-1 1 5 0 nmI«l;fe(t5N I R X ^ ^ h )V tt , pH&<ktf:£$K 
tOfflMfeit. 2 5 0 - 6 9 9 n m © tt £ tt tt tt & © tt tt * . #J x. fif . * 
* > h 7 W » , ftfilfta2 5.0^ 4 9 9 nmI«TR«I/. ^fiH&TfcST 
> S -> T ~ > tt 5 0.0 -5 5 0 nmjB«t:i£^5!Rif §tl/T, # fi: @ $ fi: HI 
L T ; ^S^fctt^tt/^j-v^xsafctt-r*. - « tt , U- * 5 > # *t V» *> fc 
ft V» * © ^ 99 tt , 5 2 0 n m © , Sfctt^©#ifi©7> h->7->K«S«!l^L 

. ««fe***fcii»«i7^^y \z m m *fcttit«r * c 1 1 «t o mff f 

So *{£$*©:*. l/i^tt^feS^TL. 6 8 0 n m © , Jfclif ©#i£(!)?DD7 
W * « tt tt tt ( & ft ^ & ) T--y->y;P-X^^h^tt)^8 2& jS))£t. «!l Jg L 

m*8 2 x ^ * H^iawft^ttT^^uxAicaffli-aii-tfcioT^tt-r* 

!1 t *» T € S . 9 5 0-1 1 5 0 nmtttt©-tf->7;M>S©X^£ h * HI # tt . 
;K> 7;U3-;i/*5«fctftt. *±tf*>/t*K**»fcH-r*ttJott«**-r«-. 
tfiJAtt. * >7;P0ajjctttt*tt»©*ttTrH"Sfctt*L. 

p H O tt t» * tt tt . ft*l:LTl*.$Sl, !l«t»»*7*rfUXA 
£&fflb£ffe©U>:J©#£T-:£fci&#Jt-S££#Tit.5. 
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H. £&<fctf rtgB&J: tffl.g&©*|i|S& i: ®#£©£§!&m£<se/8 t5 C 

t fc i 0 . ^ id g M T* # C 2 5 0-1 1 5 0 n m © N I R&ffiP9T-fcSL:|3j;tf& 

tahitytnznr b )iz m%.r z#i&mm is. urns zzsmmx-ib z . 

&.®mzmwi-T zmmfcrt ? * - ? -t? $> k> , m a k . jr ;i i$ $ . m 

&#&«v£<fctf#ffi. 0J*tf, -tf 3 J: oca 

J onago 1 dU>=fftO|*j*|**ftff. Xlt*lllt5:i«i 
T # -3 „ 1) «»^«ktX^DD7^;HcR-r-5^«*-&tJpIffiKiRffl 

• (^J2 5 0~6 9 9 nm) . 2) £ 1fc jffi jf$, 4#t::|l§it:teJ;tfifS?cDjS&f$^0!)jg 
8*S#l*08*NIR«l|[m» (7 00~9 2 5nm) . *> J; 3 ) ^ * 

-H*I/£lcg8-f-5tt$g£^t?9 2 6 ~ 1 1 5 0 nmfflfiSltlti. 
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»s^ra-c®j»$n«:ttg:©»ffi3teaii 2 0. ^jo7>/i 2 3 * « >t « 1 

2 0T©t>^3 0**a»*V»fc*afcfc*c:fcfcJ:D. ift&flfi/S9J*tt 

Jfcttriiiiti, sftii*>^jn 0 © eg bj ^ ffl r -5 7t is 1 2 0 © » g s 
^ft$-&sffi©^teSr^ffl-r5cii:tcio, -mmmitm 1 2 0 zmmrz. $> 

* V» tt , ft & ffi §g 8 0 . 10©7>yi230|fSt$a<tt,100lI5 
8ftt5J:5fBt5:i4lT?f , « A « , ^ttUf?8 0 lilo<07>7l 2 3 

*fctt*«c©»»*aift-r**stt, ^T©i:5(citfig$n§. ft & t« §§ 8 o © 
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7)V 3 0 £ «h (C iR*f £ . > h- y 7 ft , *"<l'-*fc#£n*J:Sfc. 1J- 
>yjl/g!3 5 i, ftlSl 2 0£Jf&TSgB<fc£fegM B A 

. i o © 3t & ta si 8 o*sD->7ji,gi3 5<&s3tr-y->y;i/rtai5 

ft£tt&/s&'J<z>£ttB£tt. -fete ii- >y;p^pi 3 5 
fc»-r**Hi2o©i£tH*&H:»BfcHiBSft. ^©«s&. mmn mm. mm 

fiftS «J f*©fc». V>7)V 3 0 tt#S 1 2 OORBias. *gft©ftj|I> 1 2 0 
. *5<ktfftft&ffigg2 5 5 £ £ ft © fttt U £ B & £ © tt ft © % tt lii 8 8 0 £ *g 

ftia nt 5 * . saigt^ctiuoT, Kaffl^/ssij©sug^n-ctt, 
-*>7;p£*ift©ftBi 2 o»ii:iit5:ti!tt5. #8l3:g:©sgjs^)i 
-eti. - ft ic, BBB©*"<u-*at, 0^0, «B*fcttB±T»Bii->7» 

* * * f * » «ft/a»j©fc»K:afflati*Kft]^6, ^i^m^^s^tfat 

ffi^>*-£;fcte<l*©6,S$i:*0T?. «9ISSnfcft©SBU^U->yiJ >^-r 
5 C £ *t t» fe- & (,> . 
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2 5 0-1 1 5 0 nmffl««i;f-nift5:ili, BftWSS&tt 

B ft © » B » £ , ^SOKfSH^Jlf icipS-lBSStliniilsg 

fflLT©^pItgT-feS. 5 0 0-1 1 5 0 n m © i£ 

S*M--r*Ofc«6Btr#«-*. JfS 2 © X h □ * - * 2 5 0-4 9 9 n 
mOBttSfcrt-TSOfc&RTfc*. &BfcJi&*ttB»B*fcra:BB©fttt. 
. *>^;P* J:0ttHS» 2 0 0 ©»«fctt#T*. gt^O«tUS 2 0 0 HBB# 
B . Sfctt»*#B^#©3fc» , Cft»3ftfcX'<*h^tt. B A « , Sony 
ILX 5 1 1 £ (i 3t 2 1 20 U£-«ojft|U|tlt« 7 00-9 2 5nni 
©fcfflggfcf^-tr^fcigftlL. «500~699nm*J:tf«926~l 1 50n 

tt. 7 O.O'-J 2 5nmT!fiJfftS/NT-*S8ftt« iillltSftS. ft 
B&BB£±tf«#UfcBB©IE«&H;*©^BK:tt. 7 0 0-9 2 5 n m © B 
«*J;05OO~699nm. B * « . »8t ilf J D p 7 -f Jk J 5 I: 9 2 6 
~115 0n.m©B#£&Bi:-f*. 2 5 0 ~ 4 9 9 n m © B « . B A « . * -y- 
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T S . 9 2 6 ~ 1 1 5 0 nm<J)mi&\z%>ft >7 )V Z 0 © X ^ * h >mi * i , 

M £ftt . 2 5 0 ~ 6 9 9 nm©ffl«Cfe(t5-t)->^ji, C r)x^i7 h ;Hii 8 2 £ © 
ffiSl:J;^Tfl3ti, © *S HI . ft*&S§*©fl:ffl»©*j|C:tt*fefiB& 
i5tS!) ' ft#l'£**©jE*&HS©H£fctt. .fcDftH&g©*^®©* 
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*^ONIR«MiBi, 7 0 0 ~ 9 2 5 nmS^K|i«, ii 
t*^. «fctfSE*£B*©»£, taJx-H:. (CH, OH, NH) *&©*««• 

* * & . *>/t***tma©Mfcj*aT**»a, 926-1 150nm©<g 
«*»*t>a*T*«. L ri> L , #J A « . a^©^^jtT©^^«, 5 0 0-6 9 9 

# 5 . 
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g ■ © if * u «r» mmm m \t . 4>&<£<bio©3fci[i2o. a^h, > 

*UV»S6Jfi»*©3t7r-f^©*-fc>U-*t. ft|«g 2 0 0, #J * . C C D 7 U 
-i * ft o 7, ^ Z ha i 7 0 & Z © x ^ * MH|jeiHBTSW-*U->;/*© 

U172fc«koT=i>fcr ; i-*ffiasn. i»8ftTV»*«jE7*i'JXA, ? 
£ 9 C P U 1 72^^Ute«#*tiT^*«iE7*J>JXAtJt*b, * > 7* 
©lO*fc*i*g&©#$£^ai|?-3o '>ft<iUo©«gl 2 0iitf'>)l< 
t fe 1 ^©JtttlHS 8 0 ft, *>7;Hg® 3 5 LTE1L, it > 7 )V S IS 

5. ^y^vh&ztfmvmmzntcmm&zvmttmm&j.vx&ztSimLT 
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. tftm 1 2 0 . ftttttIS 8 0 %&ZfiD->y.)V • 5 £S3ET5. # * b V> * 

tt » » T tt . 3t « 1 2 0feJ;frftil>1t£;fctt:ft&till§8 0 fit . 3fc fi l 2 O^CD 
6tt*B*63t«H18 8 0 6*K8 4t*J:3l:i!fiSn. ft & tH §§ 8 0 £ , if 
> 7 ;P 3 0 £ jl L T ft iE 1 2 Ofr&££Snfc3fc0«mS&tt»«fcftJ|fiT<5. 
*il 2 0«, n«^*fcttffiO*>y7 K SfcttjiK§§HcH!e-r-5C<!:75<-e# > 
CJlCioTJSBl 2 0*»-S->y**lBfcg[*»«bJa:*t6. ft ffl §g 8 0*6 
©^iSl2 0^jtiBc-rs. *«»tt. «fefflg80S. ttK#8 4££ttflHtt 
K#2 6 2ftf©jSK«SfcHffib. L £ # o T ft 3g 8 0, * 6, ft & £H §g 8 0 £ j& 

klt. ft as 8 o^5t>^;n o$iibT3t^ms8 oteaisnfcft;*'** 
h*o*c3t«ias8 osissts^ tii-etj, ft & ai §§ 8 o a* «t m -r * x 

^ * MU . D«>a*8 2tt. XAHT^HKiM^OX^nn^- 

*D3tt«ffl88 0©ffl*8 2*K«L, Mo^^na^-^no*!, £*P. 
O $ 0 ft ill l 2 OOf t**tilt«. HJ£<fcMJg©IIUC5>:7l 2 3 * * > 
/^^t.Si, ft&ffigg 8 0fcJ;i;)l6Sl 2 0 f t^JKDSJ T JH 2I ft © Mi IE 

>fflS&««Lfa<njy>e^, tj|3tti.' »«^a. mhos 
* > « m ic l . x m u 8 4 s ft a a a x « «• 2 6 2 . kah, g * jt a u n - * 

*7r-fAT«rtanfc3t*ffl»8 OOlf CNt«lltt». *t«WS2 5 5 
(CfeSTttSO. Any>7 > yttn®5tJS©ffiffl H. Rft^-f*-F 
2 5 7 **tr. 
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**o*>7 r u>y • # -r > h s # L , Lfcjjt-3TJtt7r-f/t • -fe > * t h « 
. $&©ft&W88 0£WT5SiJ©tt#;££(J. 4TSfctt-H(D1f>^iJ>y 
•*-f>h$Bl4tc^-rJ:5tc*SU. #J }f . ~X. HXifcliftffl}|S0)t 
7 r *f A X * m * _ ^ 1 7 OfflA^ftlLT, 1 O © I* > 7 JUS; « ft & 
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;i/ - #*f > h , O £ 0 * ^ttiS's 0 »; -*>:/^3<><Dli*fcfi±£-fr. WAtt 

£ 0 
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IfSlV^IigiTli, 2^KJt©X^* hD/-^ 1 7 0, 

hn/-^ 1 7 0 tt , 7 5 0 nmT^OW<[E]jff 
& T £ ^ ffl L , 5 0 0-115 0nm£#A*-T3o £ , * > h 7 >f 0f 
*. « . J*ftK»tf*3te**«lTa*£. 2 5 0-4 9 9 nnKOjftgS'«TfP»"r* 
h D * - * 1 7 0 £ T , Wa«l«©*;X-fta*r*C:t38«Tf**. 
1 00 0-1 1 0 0 nmTfttU^tlfcX^^ WKD fti * 8 2 td £ £ it « KS» 

BT»5 7>h->7->l:lt5 5 0 0 - 5 5 O.nmtt, 500-550n ml 
[ 0 0 9 2 ] 

*f * l fcttwr ^x^nn/-n7on 2 0 4 8 i^if^t 

i^fcttf t^i^ftStSe^lf (CCD) 7l/-f*B»2 OO^It^ 
# ♦ S*ti:it)TM$n5J:5i:> ffi©7 l/^f tlli?? 2 0 0 , 7 U <i • * -f 

XfittOftO^S^ttffilt'bJ;^. 2^c0X^^ Fd/-^ 1 7 0 £> 5 ^ - * 
14, 7t«12 0^ffg^J;^^Sai*^iS^^^tT, 3t»»JPfi#8 1*Jfft 

on, i^*fctt«SScoiJ->y^3 0 .fc / * tt > ^ 3 o ± ® l * 
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*g & © ft g , #1 * . 'J^&^OlOOf > V )l> 3 OitC&S^Sjtff > h 

3>^-V2 9 5±fc*S£»#-f>h)fcS©3fctHaft«ttTS 1 ^> $ (i $ & © 
3fcfcttl8§8 0*>Sft&ttiSg8 0fl#ffl;fe8 2ftgtt, #!*.«. U - > 

±©Sfc-5l-'->ftiilni© : &;*.^7 l-D^-J 1 7 0tl^t5;i#t#5. 
#3C-fe <*J * tf> til S 8 0 (^t^lilS 2 5 5 Sfctti©3tia8f S 

fc a * m ) « . *? * b vj * sg c t »* . m m © -y- > y >\, 3 0 . £* & a n u ■» > 7 
^3 0 £ li > 7° ;p 3 0©y;p-y±©Sfe-5feg*«-r. ix^nn>- 
9 1 7 0 *> s © * * h )v ft . ffsi/^XKfS'vapitti:tftr«. x ^ h 

P^-^O^-f^fcJSUT, #X^*hn;*-^T?A/DfgSlftafe *J S tt it 9>J 
IC^ffl-SCt^T^S ( ifc Jfl *« * b V> ) . Jfc fc , 3>tfa.-^!5?X^^h.Jl/ 
ft fir 9 b , (HAttiJrs. ISE©*afflCPU3>tr a -^!JX'<^h^5a 

*a g (dsp) a - h* •> x 7 « . M^j-rx^^h^ffis^^ffb. a * * a « -r . 
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te©*JgJg&Ttt. ^2 5 0- 1-1 5 0 nm©tSiiS*5©X^i' t3 
SDifi^fl-glX^^ h )V ft . U >JS§tfSiftfO'D->yj|/3 0*6ftft5 

bfc„ x - * © iR J6 . ■3*03tt*W»80«>6OX' , C^h;mi*82C!)*ttfctt 

quared Development, L 

aGrande, Ore. © t x D P A 2 0 T* afe o it # . ftHX^nD^ 
-^^cfctf^ftailftigl 7 0«ffifflLTt>J:WCi:*5Sif |;ttii$n5. m 
Rbfc«-^SS^g§17 0«. 57? KD/\Dy>*H20. * 7 r -f A * -fc > 
If ft & ffl b T . tf>7;i/3 0^5©X^£Ml,£fctetii2;8 2ft&fflb. X ^ ? 

h n * - * l 7 0 K*-fe;/tH»*A.?j8 2 ft aft f * . I«7>71 2 3Sfcll 
^1S120, 3 6 fcil©3fc*>tfi&tt**ffl« 8 0 "Cftfll UTfe J:V». £ © * 
JS^^Ttt, ^^7hn^-^l7 0^©?t^ttiigfl^A^8 2tt, € ffi *5t £ 3i 
*--7U-f*Hl«200a»lft|HT6. «*«6**-7 , U"f**5©tH*Jtt, ± » 
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^©SIM^^Tf*. N I R X ^ ^ l-J^7l/'fSlli|g2 0 OT&fflL. Z *l IC «fc 
t> T 1 0 2 4 © x - ? • #-f >h^SiSfc(«(li1"5i t^T§5. 1 0 2 4 

© r - * • #1* > M4 , 9 # -f > h • #£X¥ilHfc*ttJflLT¥tlHfcL. ^ © » 
IC 9 # -f > hO v?l U--fX*tt«UTJS2»Hft***-ra. 9 £ ft * 

- * (PLS) E] !§ £ <£ ffl L T . I2#||(CN I RX^? h^S^U yi/X* 

o i&< *a s?tig7j lt, ^mommmm z&fc ffisitx-ii, 1 

0£|&<±1t>7JP£{£fflLT^8!l ; Ex;i'£$gL. & fctt 0 » V> U" > 7* © 
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s , |gtT*s«iu, *a©^ii-9->y;p^:#t ! yj-yi'Xfe t kr>; 
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ffl tt » #J A « . -MJf«©3fcK*fctt*!>ft< it, 2 -o©^S©3t. * fc »± « * O 
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»8nc *f^Sil£#T#a7^;U 2 Ofc^T. 12 11. It fc © ft 
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ED 2 5 7 "C*5B3Al:tt, ^>y;i/^«»<D^(OW«(cSgT^^S6^^^ 

. »**«fi^*©3tS&dfcD3tH*ttfflbT, U > J ft £ © it > 7 )V & M H t , 
-7 0-0 - -9 2 5 nmOfiU^ffS^i&S /NttOf "J £ ?g # T £ o fo&ffiC 
ft J: D iiS V> (>92 5nm) * fc Vi (<700nm) « £ , X ^ * MMi / 

-fX^fi»l:&5, fii^i/^;Mif fflT^i^^tftS, !2©/UTtt, W 

K*««^*0*IISaj{LT, 7 0 0-9 2 5 nm^S^T 

tftWS7L/>f*j8SlLfc#S, 5OO-6OOnm<0*feffl»««, 6 0 0- 6 
9 9 nm©^DD7^;i/i^E43<fc^ 9 2 6 - 1 0 0 0 n m(D O - H®«tff§ pI 

OOX^i^ MVS)B*tt»tS, *>7^>0«£tt2O<&X^*hD*--*£ 
ffifflb, ^nftl^8g©A/DStt5o l^O^IIItH, ^>U7J1/T, 
Oc e an Op t i c s*>Sffi#Sn*:3>lf^-*CD^a<DA/D#~F£ 
® ffl T 3 « £ co :/ a -fe x , 7:7h*x7#£tf**fc»fcx-*#tfB^<o« 
*0^^*;VSjittT*. Cl<£>S|jSg^!iTte> Oc e an Op t i c s <D F y 
-iK (HT7?liH7-f;U»*) * M S r C J JfcUVi sua 1 B a s i c 

* £ w- , i) * > y ^ s & m $ n x * 2 h )V & m »J T £ * , 2) x - * £ ^ 
S9 7 rf U X A ^ T , ffi ^ £ £ T 3 <> 3>tfa-^ diflS^Dy^A 

jfdiv7i>9i7tt, tt^snax^* h * f ? n & fern m \z & & t z 

t * * « t T « . *l:^¥©^SV7 h->x7tf y^i^6^> # * > y * * 
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* > 7 ;u s » » ft « « a x ^ x r jm ffl © 5 o © x h )V ■ v >-?)i%-£ 
& /i x © £r ft- m die b# m u . .ih'/i ^.7-r>©jiSic<t-3T^^$n, -y- 

>7;^fc9&5$U^!c3ijKf-5;ii#T#-5. L U . ±T©HJg^^*«t 
fc#%$£®fflT3^i!tlCA3fc©<higlt$ft.5. »iiaU->^^*J;tffta* 

y i © $ £• \t . iet5#ij>j0s©3SB*!*3v>ut*if ssfts. u > ^ 
m © a bb , *3i^-y->y;i/Sfc«'j > zf ©u ffl fe a; a fflu^ s ^ n a x ^ ^ 

Sr^ft-rat^n, ^asn-sx^^h^-x-^ts. u->y^3o$ti5T, -y- 
« * « . 3>e a -^sinfcsiftsai-. #x^*MP©8^Mtfegic«fc0 

. -©**£«, 3t^ffig§8 0^^ttlLit^^'J>^^^© ; b©^. M 55'J / ffl £ 7 
-i > ■ -9" > 7 ;i< • 3 > ^ 2 9 5 © U > rf ffl \z tb Z> & © £ ffl 6 © *> © ft Wf f 
© :£ ffi tt , U > 3 w & m T 5 c ^ n , x^no^-?n 

0^©til^8 2 $f T53ttlii^8 0(Ci:t3T'J>d'©Bfr^fc<fcU : ft * fiJ fe tft ffi 

ts;t!i«Tt5. ;r © 5? - * a* £ , 0j K . ■y->y^*fcttu>d'©t*g|5^ 
i>5i?gSn5J;5&»£<0X^J • -y- > ^ ;w & § *? f £ fc * © K S'J # f£ 
*Tt5. « X ^ {7 h )V © (*>7-r>) Sc^Mfc3£££fflLT. & $? & 'J > 

© x i i; v )V *» , 7'f>*m©x'<?Mi/a»!|9j»r-rs. bfc««-3T. aw/aifi 

7-f>©-tJ->^";i/ • 3>^t 2 9 5 \Z$> Z > 7 )l 3 OtCO^T, ft & ttl §§ 8 
0TiWr5U--f ^;Hi, «*HiS8 Otftlti;?>7y^' 7 7 f A* # g) ft 
lc © 3- ^ g L . it ft # 2 8 4 # ft & ffl f§ 8 0 <t ft jg> 1 2 0 £©m£&*«)N9BH 
T'l)ISn5. f>y*30, 0! *. K , #-:r>2 8 5ft<!f©itft#2 8 4t;:ft 

stt, ^©TSr^ifi-rstcon. u>=f©im*fctt««««s*i*ft», ft & a 

§§8 0#'J >zf^5©X^i7 h ;Uffl # 8 2 5ftfflt5i:t))ttt5. 1J- > y ^ 3 
0 # jg ft J* 2 8 4©T £ & Si L & ft -5 <h . -tf > 7 ^ 3 0©ft»£fcfctffl&i&<*£ 
ft H 1 2 0l:«8LtV>5#^ >Kt8tt5*T?, ft & tij ?§ 8 0 *» > ^ ^ 
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3 0*5OX^J h * 8 t 2 IC T £ ; & K / V y -J )V 3 0 ifi A ft U 2 8 4 
^HU 3t « l 2 0 * ?> <0 ft 'ifi ±S ft ft Hi m 8 0 fc jfc B 1 2 OOWTttBrSti 
£ „ Ifc^ot, 3tettfflS8 0*tttULfc*J«X^^h;H4* * > 7 ^ 3 0 ifi % 
-r> 2 8 5 {:fi^<l:^tl, *©i&R*fcttffl t U % . f>^iU0 

©«r»*«3ieai2 0fc«»'r*«i«ii*iait, *>:/^3o©«»*fctt««a«# 

SI 2 0 & ft "T £ 13 * T © * ^ X ^ * h 301 3t tt , *|120#*>y*30 
> « it « , 'J > rf , ft©*JJfctt|0O-H, C-H*fcttN~Htt»^B8W 

^*MH£ttffi*rsfc»* Jt*Ulg8 0*>5:tt3tbry^7!y^*«iifcE«bfc 



US 8 0©7t 


a 




>Ka-jr • ^ 


a 


^7ASfctty7H/i7tt, 5 s - * ** £ » * ft t- x h 




h 


^ • * > 7 Jl> 3 0 © ^ * S Jp , -9- > 7 * 3 0 0)^M2 tl% X 


^ z v )v m -n 8 


2 




> y ;u 3 o # ij 


> 


t & s « <& , » m a , u>^i:T8sn«x^n;n:A* 


2 5 0 -115 


0 




U > rf n « 5 




K © ft ffl -li » U>rft?tt3a:^tB»*ns, #f>y^3 Of 






h )V\ts 81C«D7D-f t-^St«J:5 ^ $!] 7 ^ 






* * . * > 7 )V Z t \Z , 3tfttitf§§8 0#£*X^WK « A 


% 5 OOX^ 




hJ^ttBtS. 3>ta-^.^D^A«, ft ffl £ ft £ & 


fl 9J X ^ * h ^ 










h;Mi«*«n, WAtf, 4 0 - 5 0.ot>!/;nii # , 


n & x ^ ^ h )v 


\t 




t £ o HC'J > 


=f 




1 O 


X 


v > 3 \z± > v \z & ? x & m-r % \z-z> n , 




*r 


>©Jtff*fiK:»UT»»i§l0*fcttEi*thia0K:BlB-r*2: 



T-C-©«ffio*A-**t$i5Jc^c#<&s 0 y > 7 )1s<D¥&&WX*i9 h frifiWr 



( 68 ) 003-527594. 

ft $ . * » -r * ? * - 9 . #j a . is. ^usr^xc&fcHaoHit^fh 

» # & 5 . T«7*^'JXAl:«t*X^> hJHilA8 2 0»18*tt, * > 7 ft 

3 oof asnsftisftet*. a »j ® u- > :/.^ 3 o , m a tf * u > =f * fc a 

, #J A fcf * ft * 13, IKJ±tfyy^Xl:ioTfil$n5*ft: 

£**«*&«r»£ttjau, 2) a^^Tftatt* «a/s»i7-f >^5«e© 

* > y * 3 0S«»t5*S*g»t5:t#"CS4. 
[ 0 0 9 5 ] 

U>^©«ft*J:tfa»Jtt, ^-f > - t fc**0«fl/aMJBBB *«:!**« 1 
2 0 & cfc Wit & fti 8§ 8 0 *ttJH"rSUtttt*«*lr>. 1f>yjH 0 ifiDr 9 7 

« & \z a « -r * c 

[ 0 0 9 6 ] 

3fc«l 2 0©»f|H£<fcD,3t<0«a 2 5 0 - 6 9 0 nm^lKL, 

>9 5 0 nm«*fc5SAftBRiK39«*tjTt), S /NTSI^ll^f 

aai:«ffta^t3&«T*«. ff* l^^*b«©7>^i 2 3B, 1 2 # ^ h 

, 757n©ADy>7>yt'^, L ^ L , ffi J8 L T «fc V* ffi ©ft JK tt . IS 
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* 5 > 7* . *J:«H»03ttl?*«|^U. S'*tti'<»6nTl>8i«>:<!)J:5 
& Jt « *< 5 tf* . C n C W HB S tl 5. %OTli4V>. 5 > 7 , 2*^hCtHl 
EE T « 8 3 *l * . 7>7*SBr3©*ffi*"C-ttf. t> J* fc £ 3fi fc 
<toT7>7 p lll^8 2*ig^b. MU#ffi#£n-5. y - * * # fc . 
5>y*ft**ff*T?Tif*. :©f ititt^^/wifl^sist. u- > 7" * © 

S«))JBfi»ii8tSit>^JH:3t*£HJT5i:i:*«TS5. 3fc S © » fiMi . 5 
>7##£®ftS-ti:, ft S8 » £ HJ « b , 

. 7>/l 2 3 0|ff5 1TStT7>yi 2 3®S*JggL. *IS S&filf 
31>JI£tt£ffiT£-tt-5. *8 € EE f* 5 > 7 1 2 3©7-f?^>h***fcH»r 

* 3E T « . « * fc* » T * J: 5 & H a 36 J: * U- > '7* * • X 1 ? MU ^ ©'* 4 *< 

(It) Cft£i2teL. U->7*;i/*J:tf*Jp«»6 9l<. -fi»«!IW 
S.fflLT. 1 ) 925rim«fcD±. *i^ 7 0 0 nm*itf-?©815* 
2) «ac±*3t»"fio«fl:*iE'afl:-r*. z:ft»«Kf|Htt, 

<k tMvS V>S SI T 5= - * & K ft ± © W t£ £ iS * 3 . $&©ittfctti§§8 O.Sttl 
L « ■t*l-en*ii->7';i l '^6SftSKl!tCSB«-r'5t. ft 2 5 0 nm~l 1 5 0 
n m © X ^ 7 MP T . *#-r*5 f -*ftll*«±3-a-*ttaa , i«* 

* 1ST IB tt *< * ^ . 

[ 0 0 9 7 ] 

. mm Lttm ft <D*&miz&&R\>it±*m<D*m*iz*'&'ui£' nir 

X ^ * hJI/tS 2p x - * (pH£J:tf£&aP) fflffllJiofc. = £ ( 

PLS) Sftt'OSilcaenfcSfiSftSLT. NIRX^n^ipHft 

eoaH/i^-^tosHft & £ -r * . *gHa»*4snfcs. PLsstfli 

b. -!J->7;MX^7MI/£lHm^7 Ml- ©FryM**iS££C«fcO. -9" > 7* 
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JH* ft £ ^ M T 4 N I R* & *f *?|-;ee8£frb, ?y»>J, p H £ J; 

LSjfit^MJH;. NiRx^njp-f-nii»»«i (pca) £ m 

ffiUfc. PCAIi, £*P'r-**t&g&^£V>'5£T, PLStI)i5. PCA 
l*=toT, U>^©KtK:feJ;tftr>:7;VpH©iSffi£#gT£C£:#T£*. £ 
© # S 7 ;P =f 'J X A tt . S l fi#iai©Bgl£iij£-f5©t:: + #T-,&5. P C A £ <£ 
«t5i. fcfiJtojftfcfc/ty^i&SliftSlx. giS,BK©mfl£#8tUT«iSi& 

[ 0 0 9 8 ] 

2 0. D- > 7 )l M 3 5**f**>y^3 0. . It > 7 Jl/ ^ M # i£ II* 
&<<hfclo©ftiigl 2 0*6®36*Sit*A*lli. ^ft<i!,n»,IK 

& m s§ , v > y )\, mw n ft iz >j> < tt, it)©figw^njs*Bag-r5U^««* 

*&<-£*>lo©#iKl2 0:fe<fctf*fc<it>l^©Si9i&tH&£. m» 
tE17-f ^;H:J;oT. #J A fcf , *>7"JH5g|CSlT/H7XS## 

:/ ^ ^ ffi T -5 JE . l^wftjgl 2 0 Sfcli^ft< tfc 1 offl 

JHWtftlHSfcioT. U->y^©^H#®43J;0;/*fcttffll3£yD-{:X©#aic: 

■totii^ti. -o * o > )v<o m.mwmm & s» * * , 8ue^n-tx*«KaT 

i *« T * S . R 99 « . 09 A « , Jt77-f/tifcttft«)^(!)JSt, J; -3- > 
f 6 & tti L tcmWZ MfeT Z> '> is. < t* 1 o©^lSfc(J*ftlcJ:oT. & 

Mice^^ns. *^ffl#©gi^T-(i» jtasttj£#«7>7 r TJ;<. ;nunx 

« . ADy>7>7$fett2 5 0~1 1 5 0 nmOiKiftT'7s^9 h £ £ f£ L 
. )V M > mnU.m 2 5 0 0-3 5 0 0 7 5 ^ > 1- St t 5 l$STJ:l> 
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ifi. *n etnas n*\ v >„7ji> 3.0 . ^"m a n i 49 at . 

ft < tfe 1 o © §§ J| $ tt 7} ffi , '> & < tfc l^OA^ItJ^^i' h n ^ 
- * T «fc < . i!>a<itil^<DX^nn/-J'li, $ « , 1 0 2 4 jl © SI 

ssftts^t^gisn, i)>ft<i:fei^fflii«iiiga. %*. v 9 ~r ? 1 * 

jfclilixH, ft77^A©3ttry?7-;/7 r ££tfte©|i33S©&ffl$ 
T<t<. '>& < i: 1 ^©tSl&ajggtt. ^^t<i:fcl^©X^i7ha/-^A 
^J^gtt-SX^^h^^iR^L. £©IS]ffiJ&Si©1f->7"/t'«. CH, NH, OH 

« . * , Xll2 0ttltOll7r'frtt|jlTfcJ:W. i!©StSffi^^T«: 

© £ J6 1* ffi T tt . 1117 7^/1(0 7 1/^ ©t-tCSttSilfctfTtS. £ © 89 
5S©SSJ6JB&Ttt. HS<0M77^Alt « A « , 3 2<DH7 7-f.A'T|tf 
t5:t*!ift, ft M 1 2 0 tt . Ma«, 5wOADy>7>ySfttt*Oi¥ 
© ft Si . * tt 0!l * « . < t t> 2 Offl 5 0 9 y h3tI)it'0'>S< i t> 2^ 

ffl*«K:.t'3TJIfta*l**fto'!»W«(fcJ:oT«(lfr*ili:)i«"C**. 83 W Si 

^©Igig^^Ttt. /> < £ l?®!HH&ttSttttSiC0fttftB!S8 OSf ^5 

-ti'ts, n n « « *. « . ftR3ntttu««iRK-r«%ttus8o»6«iniRK 

&3J;-5iE?tJ$n. 4>&<£:t>2-3©ftSi£fi2«-f3*£-. « #J tf , 11 ' 
BI*Oiiln©||lfi»*Ttt, St®3t^tliS8 Ott. 2 2ffl©!»9ifcttJ8gT*ja 

tt . ¥Sfi©tfttti7r-r/lT<&D, ft Si 1 2 0 fi . ^ Hi 7 7 -f A © 3 OKSfiftT 

ir>7;P3 oicattElts. *>:7*«iB©iiJfcS#*tt5£fc5SfrT*»-& 
. ffc © H ^ !^ . 3tii 2 0t*>7A©im:, *!*.<£. lf<l^7-r;^S 
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o m e « u . j: ti a . m * « , *«i2ot-y->yjHHtr«3e7-fA-^«c» 

[ 0 0 9 9 ] 

±i£ L fc^Sstt , i^feffl^ (250~4 9. 9nm) . ^ ft g ** ( 5 0 0 ~ 6 0 
Onm) ^.t^Ifii^S fcli^ n D 7 ^ (601~6 9 9nm) © K iR $ £ 
*»J;3*?<fcjg#SnfcTiJfiftttg (250~699nm) t. N I R (70 
0-1 15 Onm) felti®£©M7J©i[5Cfi:£ffifflLT. yj-y^X. BS. pH 
. It. «K, ft* <fc F*I BP *5 J: ft g& © K Pffi <!: *a &8 $ * . L 

[0100] 
[0101] 

Oz an i c h KB 3 tl fc 2 0 0 0 3 J! 1 3 BliilO rgSgoftgiSaiJiL. 

1 0 9 / 5 2 4, 3-2 9 **6. CIPWI»*Mai«fcMfl' - r*irLv»»JH 
[0102] 

(@m©j£Jra©fflm&iftW) 

I9tt|liig 2 0 0 &f tSX^i' h D * - * i 7 0 's © ffi 71 8 2 £ # -5 4> 
& < t 1 o © ft & ffl §§ 8 0.&£gCj*r*a8®j^tt£jE&tt&*?ftBH 

^3 0 O + IB C * * . -y->yjP3 0)5>5«!)7ESft|lit5i5li2nfcftliiS8 

0. 3tfil 2 0(D7>7"1 2 3. 3£1 1 2 0 ©5>7'1 2 3 tt>7'il' • 

t 2 9 5{C«toT«j£Sns*>yjP3 0t©4 , IIU5^-X2 5 0. 7A- 

5 1 3 1 0 fcit)T, 3fc g 1 2 0O7>7"l 2 3 *< > 7 ;l/ 3 OSIitSCi 
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li'TtS. % M 1 2 0 © 7 ^ 7 1 2,3 t 771 - ^ V 3 1 0 © + WIC & S « /h # -> 
\ v 5> - 3 0 0. ->Y-y^-i$^¥.g:iCJ:oT^^nItg^3tv J f-y^-3 0 0. 
*, * y 9 - miEMW\&1i Z 0 7 2 <-> M®m% & Z *s 

*r y ? -MW^& 3 0 5 . ft iE 1 2 0 © 7 > 7 1 2 3 * 6S»*B* SS 5* 

7r-r/t£*tt»ip*e2l^a:8 i . ytmi 2 0<7)7>7 r t»ip^ej||^S8 i 
® + |BIK:****Jlfc5'1ry*-3 0 1. i"r y * -MW^& 3 0 5 CioTi^ 
Blt6fcg2P3tv'Y y * - 3 0 1. 3/*y*-J|fl5»ltPffl;tr3 0 7 
1 7 2^£fW19«^£g«TSgip3 l e-> J t'-;,*-3 o 10v-t^-SI»¥83 
0 5 . X^i? Kn^-^ i 7 0icA**jf^-rsSif3tgjI*&8 1„ KM. 1 2 
0®7>yi 2 3C7>7"«2»ffl:*Jl 2 5Sgftt5CPUl 72. CPU1 7 
2MDX*iU5llfc|li^8 2S^-f«S*P%eSI^S8 1 6 A * * 3 
5X^? hD^J 1 7 0. A/DJ1SITCPU1 7 2^©A2;£7Bfifc-r-3C 
i: a< T* # 3 X ^ ? hD^-^ffi^8 2. CPU1 7 2MZ)A*tltSiLfcfe 
iii §§ ffl 71 8 2*5AA*S»47'<? hD/-^ 1 7 0. ffiO0-rSTJ:5tC > 
J£S1 2,0©7>yi 2 3. tttUS80, 3 0 -> Y y ^ - S?J ¥ 

S3 0 5. S*P}t£j£#g:8 liJ;lfir-X 2 5 0 tLTftiSnfcitlS. 
■V >7 )V • 3>1t 2 9 5 © Sb f£ x — ^ * tt'ft f * , CPU1 7 2 'S © X > 3 — 
y//WMf!4S3 3 OfflAA. T-^««*J:fflHI*eTC.PU 1 7 2 £ & 

[0103] 

H 1 0«i^>y^ • 3>^t 2 9 5±T»f£+fc*j|*.fctf»Sfc*WJS , r'8:* 

ha^-^-fe>-y-(Dftffls^-r„ iiga¥S3 4 o tit ic -y- > 7 3 o 
Jiits. * >y)ko>'(t 2 9 5 , y-x 2 5 0, ny^-f-f >y • V 
>.x 7 8 ns. 

[0104] 

01 0 AttE#ttfgOilT?ifiaga¥S3 4 OSitSl 0 © #r ® S T & 

5 . 

SI l«Slt¥S3 6 OftffiBLTWS£tt*©IB*j'b«#-r-&;iia!-r** 
. ft S 1 2 0©7>7l 2 3©S2PS'J^£^ffi-r-5^ffi*^1-. K St ft J $ 3^ & 3 
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0 8 fc£oT«4r£ftfc®D , C„P U 1 7 2^f > ©m^ilTS?It^^lft 
& *I £ , K»?g 3 6 0tt, 3 1 O^IT, M 7L fcf , - X 2 5 0 

£ If A t" £ £ t^T'tS. CPU172H, ¥g^^lT1i->y^3 0 (?)tg$ 

L , »>^*30#ft^lft t r n j «©-f>^u^>hSfctt*>^;p. 

^>^t 2 9 5 0if^[i, KttfMtt^g 3 0 8 cDftJt&Pm^ ft, KUftfi^S 3 0 
6, « A « , |»7^al-Jifcllfft|:J:oT»ffSn5H6Vl/y-f F 

[0105] 

Hl2*J;»Hl3tt*|R(Z)*>y;P3 0*a«ai3e-r*fi«fc, * * CD 
#Sl:i*?S 4 3 0 S««Bl:#At5CtS«t. if A , 

• v X 5r A 4 0 0 & -&OJfA¥a^J;^T3lff-r^^, * ft fel IB £ ft fc V> . 
[0106) 

01 4 £ J; 0 1 4 A 3t JB 1 2 0©7>yi 2 3 ft if > 7 ;i/ 3 0 O » ffi « 
g # L , 1^>y;K3 0^f,OX^^ hi^^ltfS 3 6 0 ^J;^^>X7 8 Jfe 
«*2p5tfiSI¥g3 2 0 TE[fl] L , 7 /\° - ^ ^ 3 1 OftfrLTX'** h ;u ft § 
3 £ £ (c J: D , 3fi«*ii-©«ft«^S-g:*^ ftft^-T; 
[0107] 

01 5 & J; 0 1 5 A « U > =f ft £ , fl9l-f>?U^>hHJK!5t>y;^6 

ft § ft L , 3t^ffiSg©a^f8 2 ifiXIZ FD^-^ 1 7 0 <£> & ft ?g 2 0 0 <£> A 7J 
t LT»I$n^ttlT, 3t JH 1 2 O07>/1 2 3^ii'>yj^llt§, £ 
CD 0 Tf « , U > X 1 3 0^^>y;P3 0 tftll]g8 OCDHfcH^Sft*. 7 J )l 
9 1 3 0 ^J:ZS^m^^tth\Z^-<D^m^S 0 ft # *B S T . 
[0108] 

3>ea-^-/D^7AI:i;^Tai$nfcCPU172^, 010, 01 
OA, 011, 012, 013, 014, 014A, H15Sfcl4B15Afctt 

a s ft t v> & v> . *BatT?««tsft(DHS*flntf, sas#fcsc:cD<j;5 
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[0109] 

<fcJ0©8«fcKH)„ 

& g ft & E tt , S8i : m@i 0 9 / 5 2 4, 3 2 9 ^t, SkT O & 5 \Z 1 - V / 
ffTB»ISnftrt5y57TfS4«TH4. OtOl/18 : 3/17. 2 2 
. 28 ; 4/2 ; 8/8 ; 9/4 : 9/1 4 : 1 2/16 ; 1 6/8 ; 2 2/5 
; 3 1/2 1 ; 3 3/1 9 ; 3 9/1 0 ; 4 3/4 ; 47/1 ; 52/1 3lt 
**. X** h n * ©jft&«:6«fctf BR-fe>-9-©ttEtt, fl*©**3-fc»4 
»mfflpIffi^J:t;ia#^i^X^^h;P^^T©l^*fett1S»i:fflM$-e-S7;l/ 
J'JXAJlitSCi^^tl. OH?'J-;n ( * 6 # B . * 14 -H- * . * 

fctt*r*ttH#£#*«*»a», cncMRSftftu) . m& (its, 

. uttfcfengstifcvo . ph. as fcJ4®«*-&tf ^. ctifciwis 

a n & vo . « x . e © « * , m&ommtt a <DftU» ! S%.tci*X!&-v 

±E-C«J6bfcfl^©«ttx-^*aT©J:5K:IS^r5:it34t 

Tt«, osd. »£«ft£ss#*©it$£ffifflLT, ftiAR. * . * * / 

0fc*fifti£J:0«fc< : F*T5fc»©»a«r*. B£l^#*. p H . 12, ft . ft 
[0110] 

(*T«/NIR-fe>-»f-*1B£, « JM 43 J: 16 » X 5 1 A fc » * & * . 5 s -*.* 

fsfiafiiti^iss t, ■»*• > 7 ;i> • x - * . *j:ac***«kr;aupfl:7 s -^© 

[0111] 

•tf>:7>©#ai£^tr-y->:/;p • x - * © !i » tc o v> t « . ^T©«k5{cfe# 

fF©^-^/ffTl9l$nfcA7^5 7Tf RSnt^i. 0*0 2 0/ 2 0 ; 
3 6./8fc£T*«. g »J *S «fc ffl £ * « © tJ- > • 3>^t29 5->Xfi> 
± T » f£ * IC , S£;feJ:tf»3|?©aijeK:X'<? hP^-^-fe>-y-SffifflT-5Cli: 
*» , 11 OiitfHi OACB^in. WT©J;5(cHfTan5. *>7JP30 
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© W & . ^ilfxAn )VM 5E *.-f > h £ S* T 5 it > -J )V 3 Offltitt, aTo 
¥&©i:?*fctt«**ttJ8tTiM»rSti*. l) « *. « . H9TjL6ft5.fc5 
K . I>3-ySfcti/^l/X%tg3 3 OCi^TlttStl, D- > 7 » • 3 > 
+ 2 9 5 IC & * & I; ft . * > 7 A • 3>^t 2 9 50ftffftlkW"*"**>^ , ^3 

iftftSftctf iitttr?i'Ji'*^6CPUi 7 2i:gftu cn«n>ifi 

> # it T -5 . 2) 3>lfa-^ • yo^7i»$f:tt^Di'7A^ tl-fc A - F f x 

ib, aa^*o-y->y;i/3 o # x ^ ? mi, «i ^ © £ & tc ft j& © ffi B tc & s *<] *i 

t5. 3) tt ft . 8S # , ft . «*W-fe5"*fc£©ifitt-fc> , ****» MfiH-A 
*ftttEltttt>*3 4 lftH<!)fl*#(Et^*tlTt»6n«fi»«*fft 
3 4 0 ^fflLT, ffla*fc«^g'J5'f>±-eNIR-k>1t. DAK. 3t*WB 
8 0C»t5BS«)ttl. •3*D2r|«l*fctttt«*J:tf/*fctt-!J->7A'30® 
U-'fXKWT/StllfS&SSttb. tOi^SfiSIW? S 3 4 0£«fctf-€-©ffifflte 
. MJfffla»*#tt«»©S*#fcit>T--ttH»il-cas. ifi & S *n # g 3 

40li, N IRt>t. 0» A « . ftWS8 OfflSJ'Cl. 2 . 3 . . . * fc tt n * 

. L T , 2, 3. . . Sfcttni©$fflSm, #J A « . % -y 7 ttztetf 

U . Lfc*t-3T#V»X^^ h ^ J: zfi / * fc » £ *P X ^ * V )V *3 «t U / S fc tt S 

EOJSSftSlT, > 7 ;i> 3 OOf Jt © > 7^ • 3 > ^ 2 9 5 

1j->y;l/3 0 *< ft 9K 1 2 0 © 7 > X" 1 2 3^jlji-rS(COn. Jg»©«>I£*5J:tf 
>£ * ft *l X ^ ? K ;P *» m n H ti . ftttffl»©ffl*8 2 & £ X ? hn^-J 1 
7 00D^|±l§g2 0 0©A^S:^«U. £ © <t 5 * ft "R * « » 3'J^-x-f>y- 
1/ > X* 7 8 <fc / £ #1 x. « . ft7r'frt**tHfi©fteai#R««Jfll'T 
111, tJ" >7)V 3 OitSSffSLfc^JX^^ hn^-^ 1 7 0 ©&{iiig 2 0 



(77) ^2 0 0 3-5 2 7 5 9 

0 IZ fc&T Z £ t T % Z .V > 7)1 3 0' & W ft. *b & to ft & \t , fdi © g ft $1 5£ £ 
* ff b X . W $ b ft v> X ^ £ h ;k % ft X i ? h ^ (7>7*0»S43«fctffeHJ 
Jl) . . ftitfftft/ttJEI^y^&gcftfcttfcitJCjEftSfcftftb, ft ft / ft 
IE » > 7 ;V . 3t7r-f^*fctt^ijT*fcf4R»OKtt^riBft^^^ h * ft ft 

stt5t«»fi-ej:v>. -y- > ^ ;u *t $ ft bJft^«-&ic*jgsn5W)£tt, i) 
Kmvmmxn? h » ( » m t ft £ ) © a £ . 2) t>rji"X^i'hn^-^ 

1 7 OUitf g ft x ^ ^ hn^-^ 1 7 0 & tf ifl . -tncwissti&^itj* 

fc I* » & © X ^ ? hD^-J 1 7 0 © ft ffl g§ 2 0 OOftftftQftjg. ££#3) 

ft ft * fc « 15 je -y- > y ;i/ * fc a 7 ;i/ * 1 3o*fctttt»**tf*«, ^ nic sua hi 

[0112) 

< S ft * Hi * * « ft L . ftffl»*»6*»ftft*X'<i'hJH6«ft-r*&»0, ' 

• x^^ h^ttfcicgfflLt, ««o«ftx^^h;nfettftf*. ) 

[0113] 

S ft . S^fc-fctfHg^X^? h © # BS . t#fFOlXTffll0tA-y/ 
ffX^S'J$nfc/19^97XWR$nx^5o 1 2/1 8 ; 3 9/1 0 ; 5 2 / 
1 4 ft T * * . 3tKWft*fcttfiIH*©«ft*#JtfcAnfca£ft»^fttt, S ft 
316 £ i£ ft ft 3 2 0 . #1 « , X««)|7H/t©;OF)l', &-tt 3teS 

ea-r*ft©ftftftttftbT«#-r*ct«fr*. # a s 3 2 2 # g ft x ^ * 

hD^-J17-0M0XA«Ittl/. X # © ft £ , l"3*fctt*ft©-^ftft»8 

la. ^n-en*ifei:ioxgf 3ti 1 2 o«7>y 1 2 3*^0*0 

MKai£ftftej£ifft3 2 OtcAttS^StcT^. ft -> ^ y * - 3 0 0 $ & ft 

i 2 o©5>yt«-*ft3teaftft3 2 o o>m\zmwr z . '>s<it)io«)jE 

-> V «;/ 9 - 3 0 0 it , -> t ? * - ft ft © 3 0 5fcJ:r3T»J«K:IBHr*ilt*». 

x # . c n « m *. « , i»7?fai-i'Sfcttitvi//-f FstttiiKss 

[0114] 

->X^A©#ft2gl 2 0 © 7 > 7" 1 2 3£»Jfifc»j£bX. E«SftTt>«» 
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* » 

g ft S fr* W Bf T £ 21 £ ffi T « * . k ¥ * g"j£ ft 3 2 0 * 6 © IS ft * * S . 

• K /X - * > h • ^•J*;JXiftlt(i«tfcttlSO#>l ! *ft£) 

fc Jtfl T * K * (Sftlii ogi/R) x^h^SttJfra&a©***** 

[0115] 

S*Pft£it#f£3 2 0 O*'>ty?-3 3 O^tlit^^ X * * Fd/ 

i 7 oco^ms2 o o^iei^ ( yt ffi ft vi « « > $3B3E-rs^t^-c#*. 
*P x ^ h ;u ^ £ 91 < o 

[0116] 

* > 7 )V • X ^ ^ hn/-^ 1 7 0 tf> & ffi §§ 2 0 0 £> B£ « * RUt^y? 

)i 3 o © sfcttu->yjv3 o t , *n«*-r»ttHi.S8 o&^tf&ai^tij^ 

tt3t«l*7 7^/U^^^ hn/-^ 1 7 OOW^BB«Ufc3t2/^y^-3 3 0 
*HUfcttlBT*>. £ W M Ic S3 £ b ft n & ft £ ft ^ <, S *P $1 £ «h SI , 

• X ^ ^ hn^-^ 1 7 0 © &£ « t§ £ , > * y ? - 3 3 0-BBftttffiT«#bfc 

* > 7 ;V ■ X ^ ^ h ;i/ ^ e 91 ^ « & e ft o 3t H 1 2 0©7>y 1 2 3 © $1 £ 
K®ffiT£X^ hn^^ £ £ tC & ffl 8 0 <D X ^£ h * 8 2 £ ® H ~f 

•SfcftJCffifflT^X^^ hD^n 7 0tC^l>T, > 7 )V 3 0 £ # ® ft 3 
fc»©7;MUXAttt)IC3>tjL-^ • /ni/7AjJ|0CPUl 7 2T| < 
g £ n <i T , *JpW3£*SlfTbttttnttS:6a:^2:t*a»$nfc^. 
[0117] 

yt>^-?8^MtSS?«*, B9T*Ri:St. H 9 tt , * 58 W <D 
»©£*»IB*5STSCBHT* 0 » *&<tfcloO3t«H18 8 0 #. '>ft< 
£ s blo<D*ftU82 0 0 i&tt^>^ < t U ^O^^^ Fn^-M 7 0 ^ CO 

-5r^>^-l/>X7 8#, ^ft<<h^l^CO^^ffi§|8 0tit>y;i/3 0CO + 
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'>&<it)10CDft2gl 2 0 5 > ^ 1 2 3t, > 7 )V • 3>^t 2 9 5 ck 
oT*£;Sn*tf>:/;i/3 0©rti|S|fcfca. «B¥il:0'>ft< i:* 1007/1- 
3 1 OCioT, *ft< tt 1O0*S1 2 0O7>7l 2 3*, * > ^ ^ 

f ft^ISt^ut^Tf S«55o ^r-X 2 5 0 (J, *KWfciltiKi5«ktfg«F 

^ssti«T#siit*a»$nfc^. *^<<!:fei^o^ii 2 oc/)7>yi 

2 3 t'>ft< tfc 1 o©7/t-f t 3 1 0 ^0^riC^^ / >^:< tt) l^(0 3tt 

M X « , *yt7^- 3 0 0 ?Sl:«toTlW$nS3fc*Brfi. 

< tt) 100->ir«^-iafPfft3 0 5l: c toTilf$n§ / >^< it) 1 "3 CO ft 
->t^- 3 0 0 t 01 * « , »»7?faX-?Sfcttl(EVl/y^Httl8l: 

^-flo '>ft<ifelO0^v^-ifflflllllA3O7Stt5/>S:<tfe 
130CPU1 7 2^5«llfi#S5it5'>S:<tfel^©'>t^-fillI? 
f£ 3 0 5 „ m , rXO*7 7^n*S03t7 7^ A*^*. '> ft < i 1 ^ 
O 5t « 1 2 0 CO ^ > 7 1 2 3#S£^ttia*SttS^&<ifclt5©a£Jp3tt* 
8*98 i. « A a , S/tvi'-S 0 lT»«Stl, ^ft<i*>ltJ<OJt«l2 
0 co 5 > y ~l- 2 3 " i /> & < it) l^co82pft£j£^g:8 1 t^)tti|IU§ / >^< 
ifclocog^ft^lSr^g:* d> & < i fe 1 o (0 5/ * y 9 - fM u * a 3 0 5 £ o 
TjS^pI|gTfc§{!>&< if) 1 oogf 3tyt 7^-3 0 1 fgiU 
oT»^sn5»B7?f ai-jstfii(syi/;>f h\ « A tf . « £ 
£E . JtESfttt*©li*fai:J:oT«Wtti:Btsn«^, #J * frf , ^ & lc £ 

-«Sfls«lltHrt3 0 7 ^||^>/i<tUO©CPUl 7 20>5fHflffi*«3 

* T * . *4<ifclooS?3t'>ty?-3 0 10'>t^-B»?S3 0 5 

• *4<it»loo^'<* hn^-^ i 7 0<ottlUB2 0 OlcAAfe.Sftt** 
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6 < t fc 1 8.1 . *5:<ifel^O)ltfil 2 0®7>?1 2 

1 7 2o '>^<^10©CPU1 7 2M5AAtlT5flbfc*ft<iUO 

cota*8 2 £*r-r£'>&< <h *> l^osss^e&^&s i*8x*tjtt* t * 

&<£*>l-o<DX19hn*-9l7 0. A/DIIIT, 4>&<£fcl"3<J!>C 
PU1 7 2MDAA$i^t§:t^tf 5X^nn^-^[ilA8 2, 
<H1O0CPU1 7 2^0A*tlT§ilfc'>&< ^rfe lOOtWStil* 
8 2^5X**SW«. 'J>t3i<£>bir)<DX^2 h U ? 1 7 0„ A / D ^ & 
IT, 4>&< £ 1^(DCPU 1 7 2 '\<DXj}&&g<.-rz> z t&-eg b 
a * - ? <D ffl^J 8 2 o 3tSl 2 O07>/1 2 3, & tti §§ 8 0 , 
0, >"r y * - Mffl^ & 3 0 5, a2p3t£i*¥&8 l^oj;{/^-X 2 5 0 'N <B 8 
1f>y;U • 3>^t 2 9 50®|^x~^^ffittT^CPUl 7 2 'V CO X 
>3-^//tJ^5tt» 3 3 0 OA** ? WLM&£ZSmW®mT C P U 1 7 

2 £j#f£-f3n>tf:i-^ • ^D^^Ap 

[0118] 

^agi 2 oo^>7 p i 2 scow^^&fim^^os^ai^fe, n lta^n 

£ £ 5 K , g»?S 3 6 0 6«fllTl1ltS:t#7f*, C tl tt H A" tf , * # 
*£fctt«<BE»*fcttfi*#£K H * K; 3E < L Tz Y )l $ . & , S p e c t r 
a 1 on ( g » jg g? ) , :r 7 n > , iT D # ^ X , fl « ^ tf ** , £ ft tC fi?J IB £ tl fc 
^.■g»¥8 3 6 Ott, 3CK1 2 0©9>y 1 X^Hd^M 

7 0 <7) & m S§ 2 0 0 *» § «■ 5 ffl J) 8 2£1T-f3&tfig§8 0^£E»-r3J;?SBg 
£ ft 3 , 3U^-f^>y - l/>X78t. fttSS80^ E»¥ft"3 6 0 CJ; 
^Tgltlfc3tt0Pfll:EIlT 5 b < t^ fl MAS, ^-X2 5 0£{£J8-f3i§£ 
. CPU1 7 2^6©fflAtLTE»l(IP¥S 3 0 8 #»*lfciDl:iJfiag 
£ £i & £ * EWf 8 3 6 Ott» #J fcf , t 3 1 O^^LTtfAt 
5&^lTElt^:^^tt^o CPU1 72tt, fft*iLTt>^30 
(DftmZ&ttiL, ^>y^3 O^SftU^i^lt Tnj «>f >>U/>hS 
ftttit>^;P - 3>^t 2 9 5 ©lff*. EttMfP¥R3 0 84>M«|ff*«. M 
Alt. « £ M E . *E*fcttffi©»*^a^J:oT««Mlc:Kft-r5&<i:T 
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nzmmr ? ? tz.it® eV v ) -V h & t* © s «• & « * s 3 o 6 

EMfS 3 6 0 S. CPU1 7 2^&fflffl^tbTSIt*II«l#S3 0 8 ^6Jt^ 
[0119] 

g Jp X ^ 4? h;l/*«#f«fc*O^K»*fc 0 1 2 £ <fc 0 1 3 

fifiteftiEl 2 0©5>yi 2 3i, > 7 ;Hft tti » 1 . 7 0 © & ffl gg 2 0 0 !C o 
fi:**5S¥)tetf S 3 2 0 tCRT^S. jfAteffA^&tCJcoTSlfTb. £ 
tltt . CPU1 7 2 36>Sg#3ftfcffl»«#£fctt^&£-&tfi§*#a*B&-r5 

i5)4W»«#*fctt#a*sfli-r*t, 7?'fai-^4 i ossffit, tr 

Xh>4 2 Ofll 2 *5 <fc 0 1 3 CienS <k^ l:S14 2 1 i5 <fc it ii 4 2 
23tt5^tG-rt57^f al-^ • ->XrA 4 0 0 £ $ tS & . :ni:8KS 

[0120] 

3>ta-^ • yDy7ACJ:t)TaS3ftf:CPU 1 7 211, 010. 01 
OA. Ill, Bl2SfcttB13CttHSShTV»ftt>. *^itT'IStS 

[0121] 

sa£#©si5££a8:ST*fc*. 2 o w ± © # ai 1 2 0 © 7 > 7 1 2 3 & £ # 
5 c t «t t- * . - b »j je « . - tt k , ^fifiojuttsfe^s*** 1 . * m <e an s 

[0122] 



( 82 ) 4$«2 003-527594 ' 

n , « k © x ^ * h ;p «f ® # $ ft 0 * n.-e n 3»« « ft ± © a & 5 «i ^ & » * fc tt k 

[0123] 

x©« ft -r« it* i»iE«s **«c-r*) 
<i^os^^^^^^if>7 p ;i/3O0it<x^fc^aa^wBfT^^*{c, i 

) MlllT-KM^ir>^^ffiffltT)3iJfi{c*J»f$nfcSS*fc«K*, 2) ( 

^5tl5:ttCCD|*#60) fe« JM S 3^ tt K « « ffl « 0 x - * * tt 
T £ £ £ , 3) te©MT-RW&«au t£ # > * , 3tMH, * fc tt * » <B 3t 

<h \z J: o x ) ■ ft L . **u*>^*3 0T(l#»«flt^^?b**a:StS 
^ , /h$^»fi^>y;i/3 0T3tJciSlftttlS8 0©ffia*gS±-r*, » * t> ti 

^wij^it, ttus 8 o o»**fcttst»»iB&. *^v>isftit 

>?il/30TUfi.<, /Jn $ ft ft T tt fl < R £ t Z> Z. £ ifi T * £ . 
[0124] 

[0125] 

X ^ h ;!/ * n * n « , n > £ - * • ^Djf5ASfctt^D{fnShfcA- 
[0126] 
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kirx^^ k ;u = - i o a, , [. frnkx* * v )v-v>? frmmm 

x ^ tr Y )V ) / (SipffK^iPh^ - ] , o £ o © JR 

^^h^tcDit^cDVi-^-xo^fc ( Jt tt 1 0 ) i«LH. 
[0127] 

& lC . > 7 )), 3 0 © ©: iR X ^ ? h;l/£S&££-&bT. m&V >7)V<0 

. HMiCei Ufe«!IE7;i/^ 'J »C * ^ # , HH O rit» * tttttt * »f * 
ili^tf 4. & 3 V> , #K4XgX^27|- Jl/S. 6liJK:gaiSU&ttiE7;i' =f'J 

£ * ft f|- » L , •?-©&(;: £T©<Ift£ftL. ^©£f)-ftffifflLfcKiRKX^£ h 

)v © % t si s c t k «t o w » t- fc a- * fc tt # tt © ¥ n tt ft *u w f « c t a< -e # 

[0128] 

» & , *>:/**j:tfBft©«istt«©aBttft»«'r*#Sc> 

t2JEttfitT©iiO»cSlff-r*. l)fiiKif>7;P3O0X^?h;i'£jiJ£LT 
, KiRSx^MU (S**5J:y:BtmsSlc^ViT«iESf*) ft IB ft U> 2) Tfr#5 

aD->7*3 0Tg?nft7*7 Mjffls (a*{cLx«[*e<)) ft §t? ?r -r s . a 

: N I.Rft©jS»©fc»fctt. KM 120©5>>:/123 t^JRm&fflfg . M * 
« , X £ Sd^-^ 17 0 Otfi)S 2 0 0(CO^:^55t^m^8 0 tOBtH 

[0129] 

jw*j:tfiB&ftsj^#Tttfli"r*£< ©-tf->y;p • a >^ 

t? * * . @<Ebfctt«T«fi*S!K«*X*£h;i,«iR*-r*»£. « #tt 1 "3 
© SB £ ©jE*fcttB*tfl-a»&-j\ L&*»T>TKH©dt»* 

& tt «r tt C t3 lr» T . (l^)©IBffit|X/l?7 hTttfeO §? & £ # ft # #t L *X 
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5 h 'J * j£ * . * * * F*S»lll / fc(!)tHC8ft*>7jn 0 
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fctt»s?-y->^;p3o^^*^ai-rs. m *. « . * s v» t tt » £ 


tc <SJ K * fc tt 






as & -y- > y )\> 


3 


oftw^b&fi-eiRMbfcN i Rx-^icttjSb, n i r x - ^ 


m % © m m « 




s ^ . s fc « ^ ^ ^ s a -y- > y 3 0©si5ec2tjSbT, -en 




izm&t z> £ ? mm? z c ttfuz z> . n et> * £ . saf >^;n 



[0131] 

<«ttW«H£ff*±tfttiE : E'5 f JP*«**fS-r*frfc. & <K g X ^ :7 h;h- 

# ft '> - Hi # #t (*&ttK#«lI»**fl:&£©*©S«0 SMIT, j& S b 
fcftJRax^^h^*. 7>)y?7..m£. pH. Hi. ft. 1*3 SB £ ft © 

[0132] 

(&:E^x;i'©ll§££&Sfci*>:/;i/gc£ft^t£-t£:frtt) 
& g & & IE li" > ^ ;U © & £ ft '> IC T * IC . HT©*SS«Ht5it#T# 



( 85 ) 003-527594 
-5. 1 ) £ 7- X V • U- y ~7 )V 3 0 -J3 X * ? V )V fcJR M L . 2) 858W7#5 f-'J 
* 36 © » fc . *««^^Jh*Ti)jt»dff (PCA) SrHiSSUT. 3) 5*C P 
CA*5©ft|X37-?n?|. («*.«, ;n71»X372, X 3 7 3 # X 
"l&i') ^tfiEL. 4) 7>yAftJg*, 5c 

fiE-r-5-y->y;i/Srg^1--5C:«i:lCj;0, X 3 7 • 7" o >y M»e xOf > 
7 -fe y h («^«, 7COt>7Jl-t©4 0 %) * 8 & "T * . 
[0133] 

fttt*«t>^8 o-tt«ft*J:«a)jij*#-e»«faft*oTr, * © w 8 / a # 

ft IS X ^ MP £77 h^iTT^SH. U->:/;HCil»ttWfcttjE H ff * > 7 
■^3 0O**«t***!pJWr*ti3jtT#*. &*?£ftIE3SSr1f->7;i/3 0 tt , 
<£ ^ BE # fit *> .6 iS # fit £ T R tEO*>7*3 OOX37tiHU«BI: 



in a] mo 

[•Hi B ] IllDllil, 

I01C] * fE 91 © # £ £ S T 7 D-^Y- h. 

[HID] t>7**!B»t5*«*lA5J[»6±tf8iSSt7D- 
^ - I- . ■ 

[Hi E] *>7;P£Hilfr5^>^Xx> • a d y > • 5 > 7 © J; ? & 

[ m i f ] d- > 7 ;p £ m at r s * km & ^ * * fc a a tr r * . © * © & 

S©%3ty-f^--K (LED) ^6&-5;>fciH£5S-r. *%M©^S*3<t?>*gg£ 
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t02] >> & < it) io©^e«aig*^o3tjHss-riH»©¥ffiH. 

[02 A] 1*>:/;P£l&5&Lfci§-&<Z), 02(7)g|5^35:ffi0 o 

[ H 2 B ] l^<23fc^£^-r]HgRcD¥®0 o 

[0 2 c ] a 2 B £>S:®0. 

[ H 2 d ] 5t*ai»ftltiRiufctt<z>->-^H • y-T-^*;pcD0#£frir 
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